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THE SCIENCE COUNSELOR 


Botanieal Drugs Are Still Fashionable 


e By E. F. Woodward 


PHARMACOGNOSIST, S. B. PENICK & COMPANY, NEW YORK, NEW YORK 


Although the use of plant drugs in medicine has 
decreased considerably in recent years there are 
a number of familiar botanicals that the physi- 
cian considers indispensable. Others that are now 
under investigation may prove to be just as valu- 
able. Chemistry can never wholly displace botany 
and pharmacognosy. 


This is a sprightly story about botanical drugs. 
It will interest, entertain and inform. It has to 
do with arrow poisons, Jesuits’ bark, deadly night- 
shade, foxglove, and even the poison that is found 
in potatoes. 


You will enjoy this article. 


Conducting the world’s largest business in raw and 
refined botanicals is not always a solemn affair. It has 
its humorous side. Almost every incoming mail brings 
a letter from some remote part of the United States or 
from a foreign country offering for our consideration 
a marvelous drug of miraculous powers. Often the list 
of cures it can effect is a paragraph long, including 
almost all the ills to which man is heir. “Senor, es 
muy bien,” the writers say of their treasure. 

The story about our Company that appeared nct long 
ago in The Saturday Evening Post brought a deluge 
of letters—from farmers out west, from a retired mis- 
sionary in the Caribbean, from inhabitants of the Flo- 
rida Everglades, and from many other surprising 
places. While medicine and pharmacy have come a long 
way since the days of the corner witch doctor and the 
“varbs” of our more immediate ancestors, the search 
for better and more effective medicines continues un- 
abated. Many people try to help. Who can tell which 
of the plants offered to us by these amateur drug 
collectors, which of all our many now neglected botani- 
‘als, will some day yield a remedy of startling worth? 

However far-fetched may be most of the claims of 
the native peddlers, an occasional offering proves to be 
useful. Some time ago a Brazilian tried to interest us 
in a wonderful root. “Just throw it in the river,” he 
told us. “It will hit a fish on the head and, presto! 
dinner can be served.” What we didn’t grasp at first 
was that it isn’t necessary actually to hit the fish. Any- 
way, his story was intriguing, and we asked him to 
fetch in a little so that we might test its astounding 
power. He brought in a small bale of roots—still wet 
and consequently moldy, and we set to work. Soon his 
unsightly parcel began to yield to our investigators a 
valuable commercial item. If you haven’t already 
guessed it, the roots were cube roots which are an im- 
portant source of rotenone, a valuable agricultural and 
domestic insecticide. 
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The lore of the jungle still has much to reveal to 
the civilized world. Not long ago physicians discovered 
how important curare is as a medicine. This drug is 
famous in travel books as the arrow poison of the 
South American Indians, and in detective stories as the 
killer’s poison ne plus ultra. Curare has proved to be a 
valuable adjunct to abdominal surgery, and useful in 
certain aspects of the shock treatment for mental dis- 
orders. 

Many of our familiar plant drugs have long and 
interesting histories —cinchona for example. This is 
the bark of a tree native to South America from which 
quinine, quinidine, cinchonine and more than 30 other 
alkaloids, natural and artificial, are derived. The 
greater part of the alkaloidal content is quinine. The 
discovery of the bark by Jesuit missionaries in the 
1630's, and its success in curing a fever which afflicted 
the Countess of Chinchon, are familiar stories. We know 
that the Jesuits introduced cinchona into European 
medicine, but the most thorough researchers have been 
unable to discover how well the Peruvian Indians knew 
this bark or when they first used it. Their name for 
it, Quina-Quina, (there are several spellings) can be 
translated “bark of barks,” an indication of their high 
regard for its worth. z 

As is often the case with the new, at first “Jesuits’ 
bark” was not well received. Dr. Gideon Harvey, phy- 
sician to Charles II (in exile) and to William III said 
of it in 1683: 

“However, I am of the opinion that the aforesaid 
drug is artificially prepared, the tree spoken of, or some 
other like it, affording nothing but wood, into which 
the bitter taste is immitted, by macerating it a con- 
venient time in the juice of a certain Indian plant, to 
which the penetrating bitterness is peculiar.” ... “After 
all, I could wish these Fathers had kept their “Indian 
Bark” to themselves, and sure I am, hundreds would 
be on this side of the Grace, whose bones are now twined 
into the first element.” 

Other physicians expressed opinions even more vitrio- 
lic; but needless to say, their disbelief eventually had 
to give way as factual evidence of the value of the 
bark was accumulated. 

South American cinchona trees were growing wild 
with no attempt at cultivation when in the 1850’s the 
Dutch began planting cinchona in the Netherlands 
East Indies, especially in Java. After years of cross- 
breeding and inbreeding they produced a phenomenal 
increase in the percentage of total and individual alka- 
loids in the bark. Only occasionally does a shipment 
of native South American bark test much over 5 per 
cent of total alkaloids. Cultivated Java bark may con- 
tain three times as much. 


Before World War II, over 90 per cent of our supply 
came from the East Indies. When the war began our 
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source was cut off abruptly. At the same time the 
demand for quinine and the other cinchona alkaloids 
skyrocketed. Col. Arthur Fischer of the United States 
Army obtained some cinchona seed from Java just 
as the Japanese were closing in. They were flowa to the 
Philippines, then to Central America, and finally to 
Florida. The cooperating governments of the Latin 
Americas had done most of the basic planting when 
the war ended. 

This long range project was conceived and con- 
tinued with the somewhat pessimistic view that it might 
be all important before the fighting ceased. 

During the war the production of totaquine eased 
considerably the difficult situation caused by the scar- 
city of quinine to treat and to prevent malarias. Tota- 
quine is a mixture of all the alkaloids found in cinchona 
bark. Since they all have antimalarial action it was 
found unnecessary to isolate the individual alkaloids. 
They could be used together. The S. B. Penick Com- 
pany had the honor to initiate the production of tota- 
quine in the Western Hemisphere in 1939. It was pre- 
pared from all the Central and South American cin- 
chonas. So valuable did it prove to be that its manu- 
facture will, in all probability, continue for a long time 
to come. 

Reports from Java indicate that the cinchona groves 
are now in good condition. They were practically un- 
molested by the invaders, but the factories and other 
installations connected with the processing of the bark 
were in the main destroyed. The speedy replacement 
of equipment on the plantations is hampered by the 
civil strife now rampant in the islands. The Americas 
will supply a diminishing proportion of raw bark as 
the Java exports increase. There are reports, too, that 
new plantations are being started in other tropical 
countries including the Belgian Congo and Ethiopia. 
We must not be caught napping again. 

Digitalis purpurea, foxglove, is another drug plant 
that has an interesting history. It enjoys a high stand- 
ing in modern medicine. The story goes that “there 
was an old woman of Shropshire” who had an advanced 
case of dropsy. She knew what to do for it and the vil- 
lage physician observed her success in treating herself 
with foxglove. Through the physician digitalis was in- 
troduced into medicine. It came into vogue in Britian 
about the time of the Declaraticn of Independence and 
it has been included in most pharmacopoeias since then. 


Most of our imported digitalis comes from central 
and eastern Europe. During the war this source was 
denied us and we had to turn elsewhere. A little of 
the plant was being cultivated in Pennsylvania and in 
a few mid-western states, but the wild plants that 
grow in profusion in the foothills of the mountains of 
Washington and Oregon became our chief supply. High 
wages for labor boosted the cost sharply, but sizable 
quantities of the crude leaf were obtained. It was of un- 
even quality, however, and as the cost of collection 
mounted domestic cultivation of the plant on a large 
scale was begun. Fortunately, digitalis lends itself 
well to mechanized agricultural methods. The first big 
crop was harvested in 1946. The results are so prom- 


ising that large scale cultivation will probably be con- 
tinued. 

Belladonna, “deadly nightshade,” has been known for 
centuries. Mention of it was made as early as 1504, 
but it did not come into extensive use in medicine 
unti] the early and middle 1800’s. This poisonous plant 
is a well known member of the Solanaceae, or night- 
shade family —the family which includes a goodly 
number of economically important plants, such as the 
potato, tomato, tobacco, and the capsicums. 


May I digress for a moment to tell you — Neal 
O’Hara style — some interesting facts about some mem- 
bers of the nightshade family? The amount of poison 
in the potatoes an average person eats in a week 
would be a lethal dose if the potatoes were eaten raw 
and all at one time . .. The tomato came originally 
from Peru, a country well known for its solanaceous 
flora ... The seeds of any common variety of tobacco 
when planted in another area will in a very few seasons 
yield a crop of tobacco characteristic of the area. For 
example, Kentucky Burley seed planted in Cuba will 
in time yield cigar tobacco. 


But to return to our topic —belladonna. During 
World War I the cultivation of belladonna was at- 
tempted in California, but with little success. When 
World War II began there were no accessible areas 
where this plant could be collected in commercial quan- 
tities. Time was of the essence, so a few pounds of 
seed were obtained from one of our Swiss agents and 
flown to America. The cost was anything but modest. 
In 1941, we learned how not to grow belladonna. Then 
we consolidated our small cache of seed with a supply 
obtained from the United States Bureau of Plant In- 
dustry at Beltsville, Md. We now had enough to plant 
700 acres. Tobacco land with its tobacco barns was 
ideal for our purpose, and acreage was obtained in 
New Jersey, Ohio, Tennessee, Virginia and Wisconsin. 
Nine nurseries were prevailed upon to supply us green- 
house space. Five million belladonna seedlings were 
started, transplanted twice by hand, and rushed by 
truck at the opportune time to 216 farms where they 
were set out in the fields. Special driers were designed 
that could handle two tons of leaves carefully and 
efficiently every 24 hours. Pennsylvania and Wisconsin 
gave the best yields per acre. Pennsylvania leaf yielded 
the: highest content of alkaloid, 0.64 per cent. The 
official standard is only 0.35 per cent. Belladonna can 
be grown so successfully that undoubtedly its cultiva- 
tion will continue to be an important domestic activity. 


Numerous other botanical drugs find uses in modern 
medicine, but hundreds of roots and barks and stems 
and seeds and leaves and berries once prescribed by 
physicians and used as home remedies are no longer 
found on pharmacists’ shelves. In the early 1900’s 
practically every pharmacy still had a section of draw- 
ers devoted to botanicals, and often several bins and 
barrels in the cellar or storeroom. The pharmacist 
manufactured a good many of the preparations he 
used. Prescriptions often called for the use of crude 
drugs. 

(Continued on Page 103) 
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The Chemistry of Silicon Carbide 


e@ By M. Constance Parche’ 


LIBRARIAN, THE CARBORUNDUM COMPANY, NIAGARA FALLS, NEW YORK 


In this paper are collected much information 
and many interesting facts concerning silicon 
carbide, its discovery, manufacture, properties and 
uses. Its reactions are in the main high tempera- 
ture reactions. Its physical properties account 
for most of its uses. 

“Carborundum” is the registered trademark of 
The Carborundum Company for its silicon car- 
bide, fused alumina, flint, garnet and diamond 


It was in 1891 that Edward Goodrich Acheson pro- 
duced the first silicon carbide crystals in the electric 
furnace. His interest in hard materials had been 
aroused by a conversation with Dr. George F. Kunz of 
Tiffany and Company. The hardest abrasives then 
available were the families of silica, alumina and 
diamond, the three hardest materials of Mho’s scale; 
and diamond, then as now, was limited in supply and 
high in cost. If a material could be produced which was 
harder than alumina or its mineral form, corundum, it 
would find a great field of application even though it 
was not as hard as diamond. 

The story of Acheson’s work has been told many 
times, so this time let us hear how he describes his 
experiments himself in his autobiography*. He men- 
tions his conversation with Dr. Kunz and continues: 


products. 


“T also remembered the observation of clay im- 
pregnated with carbon I made at Gosford and I 
decided to make experiments on impregnating 
clay with carbon under the influence of electric 
heat. 

“An iron bowl, such as plumbers use for hold- 
ing their melted solder, was attached to one lead 
from a dynamo and filled with a mixture of clay 
and powdered coke, the end of an arc light at- 
tached to the other lead was inserted into the 


mixture. The percentage of coke was high 
enough to carry a current, and a good strong 
one was passed through the mixture between 
the lamp carbon and bowl until the clay in the 
center was melted and heated to a very high 
temperature. When the cold mass was examined, 
it did not fill my expectations but I, by sheer 
chance, happened to notice a few bright specks 
on the end of the are carbon that had been in 
the mixture. I placed one on the end of a lead 
pencil and drew it across a pane of glass. It cut 
the glass like a diamond. I repeated the experi- 
ment and collected enough of the material to test 
its abrasive qualities. I mounted an iron dise in 
a lathe, and, oiling its surface, applied the ma- 
terial which adhered, and with this revolving 
dise I cut the polished face off the diamond in a 
finger ring still owned and worn by me. 

“I now made a small furnace of bricks and 
after much patient work, had what I considered 
enough to take to the lapidaries in New York 
City.” 

On investigation, the new material was found to be 
a compound of silicon and carbon, so sand was substi- 
tuted for clay as a raw material, increasing the yield. 

The abrasive industry has come a long way since the 
little laboratory at Monongahela, Pennsylvania, sold 
the first order of several ounces of silicon carbide at 
forty cents per carat. This product is now made in 
large furnaces in which several tons of silicon carbide 
“crude” may be produced per run, and abrasive grain 
made from it is available in large quantities. 

It is seen that in the early days of its development, 
silicon carbide was mainly tied in with the abrasive 
industry. The greatest tonnage of it is still used as an 
abrasive, as loose grain or in grinding compounds, 
bonded into abrasive wheels or coated onto a hacking 
to produce abrasive paper and cloth. But this material 
has other properties in addition to its hardness which 
make it of importance for many applications. 

The chemical reaction which is funda- 
mental to the production of silicon carbide 


Bartery of Arc Type Electric Furnaces in which Aloxite aluminum oxide ced by ° . 
The Carborundum Co. at Niagara Falls, New York, from highly aluminous clay, bauxite 1s represented by the equation: 
mixed with coke and mill scrap, and at a temperature of about 3000 degrees Fahrenheit 


SiO» + 3C > SiC + 2CO 
It appears more likely at the high tempera- 
tures involved that this is the sum of the 
two reactions: 

SiO. + 2C > Si (vapor) + 2CO 

Si (vapor) + C — SiC 
The reaction is carried on in a long, trough- 
like resistance type electric furnace. The 
charge is essentially sand and coke in the 
proportion 60 to 40. Sawdust is added to 
burn out and leave a more porous charge 
so as to facilitate gaseous reaction. Salt 
may be added to increase the purity of the 
product by reacting to form volatile com- 


* FE. G. Acheson, “A Pathfinder: Discovery, Invention 
and Industry,”” The Press Scrap Book, 1910, pp. 98-99 
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pounds with impurities, mainly iron, which 
may be present in the raw material. A core 
of granular coke or graphite is placed in 
the center of the charge. After charging 
with the raw mix a voltage is applied to the 
electrodes in the furnace ends and a cur- 
rent flows through the graphite core, heat- 
ing the charge from the core outwards. The 
temperature of this core may reach 2500°C. 


After about 36 hours, the current is 
turned off and the charge is allowed to 
cool, at which time the side walls of the 
furnace are removed. The charge is found 
to consist of a central zone of graphite 
surrounded by a zone of silicon carbide in 
which the crystals are oriented radially 
from the core. The zone of crystal forma- 
tion ends where the temperature has not 
reached the formation temperature, and 
this crystalline material is surrounded by partially con- 
verted and unconverted charge which acts as insula- 
tion, protecting the furnace walls from the extreme 
heat of the core. This incompletely converted portion of 
the charge may be refurnaced, and the graphite ma- 
terial found at the core may be reserved for reuse as 
the conducting core of the next charge. 


4) 


Typical 
verted to 


Silicon carbide is quite inactive chemically. It is not 
attacked by hydrochloric acid, hydrofluoric acid, sul- 
phurie acid or fuming nitric acid. It is attacked by 
calcium oxide and magnesium oxide above 1000°C. and 
by sodium silicate above 1300°C. Fused alkalies such 
as potassium carbonate, sodium carbonate, sodium tetra- 
borate, sodium aluminum fluoride, and potassium hy- 
droxide decompose it. Only if heated with a mixture of 
potassium dichromate and lead chromate will it give 
anything like a violent reaction. If heated above its 
decomposition temperature of approximately 2400°C., 
the silicon carbide decomposes, and the silicon comes off 
as a vapor leaving a pseudomorph of graphite. 

Chemical analysis of silicon carbide may be carried 
out by combustion. A small sample is crushed in an 
iron mortar to pass a 200 mesh screen. It is mixed 
with red lead oxide and placed in a combustion furnace 
in a refractory boat and heated to 1150-1200°C. for 25 
minutes in a stream of oxygen at 300 ml/min. The 
CO given off is collected in a gas absorption unit, 
weighed, and the amount of silicon carbide is calculated. 
The equation for this analysis by combustion is as 
follows: 

6 SiC + 2Pb,0, + 11 Ov > 6 PbSiOg + 6 CO» ft 
Copper oxide has also been used instead of the lead 
oxides, and this produces a copper silicate slag instead 
of the lead slag in the previous example. 

Analysis by fusion may be carried out by the follow- 
ing reactions: 

Sic + Na»COx +- Oo NaeSiO; + 2 CO» ft 
+ 2 HCl > SiO. + 2 NaCl + 

In this case the silica precipitate from the second 
reaction is the material which is collected and weighed 
and from which the total SiC is computed. 


if 


reach 2500°¢ 


Eveciric furnace in which a mixture of coke, sand, sawdust and salt is con- 
silicon carbide at a temperature of about 2200°¢ The core temperature may 


This installation is at the Niagara Falls plant of The Carborundum Co 


The procedure is somewhat as follows: The sample 
is mixed with sodium carbonate and fused slowly over 
a Meker burner in a platinum crucible, cooled, more 
sodium carbonate added, and heated until decomposi- 
tion is complete. This takes about 5 hours. Then 
hydrochloric acid is added and the mixture warmed 
until dissolved. It is then evaporated and baked, more 
HCl is added, it is warmed again and water is added. 
The silica precipitate is filtered out and dried and the 
filtrate from SiO» is again evaporated to dryness, 
baked, soluble matter taken up with HCl, the small 
amount of silica filtered out, dried and added to first 
silica precipitate, and together they are ignited in a 
platinum crucible and weighed. The platinum crucible 
is almost filled with C.P. hydrogen fluoride, evaporated 
to dryness, ignited and weighed. The loss in weight is 
silica. 

Above 1000°C. silicon carbide oxidizes slowly in air 
or other oxidizing atmosphere to form silica. 


SiC + 2 Oc. Side + 


The silica produced at first forms a protective coating 
which reduces the speed of attack. Refractory brick 
and kiln furniture such as setter tiles fail eventually 
due to “swelling,” as this effect is called in the trade. 
The. shapes no longer fit in place or they may crack or 
crumble; but the life of such articles is still very satis- 
factory, and the resistance to heat of the material and 
its relatively high thermal conductivity make it very 
desirable for use as a refractory. A large tonnage of 
silicon carbide is used every year for this purpose. 


Silicon carbide reacts with chlorine and the other 
halogens at moderately high temperature to form 
halides, which may be used as intermediates in the 
preparation of various silicon compounds. 


Silicon carbide is also of interest in the metallurgy 
of iron and steel, where it serves as a deoxidizer to 
remove free or combined oxygen by the addition of an 
element whose oxide is more stable than that of iron 
and the common alloying elements. When added to the 


(Continued on Page 110) 
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The Wild Black Cherry 


THE SCIENCE COUNSELOR 


By Donald Culross Peattie, (Harvard University) 


SANTA BARBARA, CALIFORNIA 


We are happy to present this paper by one of 
America’s most famous naturalists who has pub- 
lished more than a score of books since his grad- 
uation from Harvard in the twenties. 


It is a chapter for a volume to be published 
by Houghton Mifflin, under the title THE Na- 
URAL HISTORY OF TREES, OF THE NORTHERN STATES, 
CANADA, AND THE SOUTHERN APPALACHIANS. The 
hook, which will be profusely illustrated by Paul 
Landacre, is the first volume of a_ projected 
series covering the entire sylva of America, An 
introductory volume by Mr. Peattie concerning 
the development of America in terms of trees 
and men, under the title of AMERICAN HEART- 
woop, will be published by Houghton Mifflin 
this fall. 


In the forest this, the tallest of all Cherries and 
the most precious cabinet wood in the rose family, may 
rise to a noble one hundred feet in height, with a 
trunk clear of branches for thirty feet and attaining 
four or five feet in diameter, the small horizontal 
branches forming a narrow oblong head. In the days 
when our woods were rich with such fine old Cherry 
trees, the Appalachian pioneers invented a drink called 
cherry bounce; juice pressed from the fruits was in- 
fused in brandy or rum to make a cordial which, though 
bitter, was in high favor among the old-time mount- 
aineers. Bears were plentiful then in the Appalachians, 
and the ripening of the Cherry crop was a signal for 
an ursine congregation. The cubs of the year learned 
to climb trees by following their mothers up them, to 
reap the wild Cherry harvest. “Cherry bears” were 
considered especially mettlesome and best left strictly 
alone. 


Still today it is claimed that even the cultivated 
Cherry does not have more juice than this one, and 
the ripe fruit is sometimes employed as a flavoring 
for alcoholic liqueurs. The bitter aromatic bark has 
a distinct odor of bitter almond or hydrocyanic (prus- 
sic) acid, which is also found in the leaves. As an 
astringent, the medicinal properties of the bark are 
even today in use for cough medicines, expectorants, 
and the treatment of sore throat. 


But it is for its beautiful smooth-grained wood that 
this Cherry has found highest favor. As long ago as 
1820, a traveler on the Ohio writes that “When we 
reached Brown’s Island, five miles from the Wabash, 
and four from Shawneetown, the wind obliged us to 
anchor on the left side, close to three large flat boats, 
loaded with flour, bacon, whisky, tobacco, horses, and 
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pine and cherry planks, for the Orleans market.” ! It 
thus appears that sawn Cherry was transported from 
Henderson, Kentucky, all the way to New Orleans, and 
the presumption is that the price was even then fairly 
high and esteem for the wood great, to justify such 
a long haul. 


So from pioneer times, Cherry has grown steadily 
rarer. The assault upon it was two-fold, just as in 
the case of Beech, Tuliptree, and Sycamore, in that the 
land on which Wild Black Cherry grew being counted 
the best agricultural soil, the trees were disposed of 
as fast as possible, even to the extent of girdling 
magnificent virgin growth, or burning it down, while 
at the same time there was a constant culling out of 
all the finest specimens for the sawmills. In the days 
of wooden Pullmans, wooden streetcars, and fine car- 
riage-making, Cherry was of the utmost importance. 
It is astounding to remember that only 50 years ago 
a city could order a whole fleet of streetcars paneled in 
superb Cherry, when today boards of such dimensions 
might not be obtainable at the price of Rosewood or 
Ebony. 


Indeed, by the close of the last century, hardwood 
buyers were cruising the country in a _ tree-to-tree 
search for Cherry of fine dimensions. They were so 
successful that dimension timber is now harder than 
ever to find. True, the tree is prolific, and birds de- 
vour the fruits and so scatter the seeds over the 
countryside, with the result that large numbers are 
coming up along roadsides where the seeds are voided 
by the birds perching on the telephone wires and 
fences. But these field-grown specimens are limby, 
knotty, and short-trunked. Only under forest condi- 
tions are wild Black Cherries forced by competition into 
splendidly tall, straight growth, producing saw timber. 
For this reason alone has Cherry sunk to twenty- 
eighth place among native trees, in the amount cut, 
and ranks at the bottom of the native cabinet woods. 


Yet its virtues as such are many. Though it is weak 
—weaker than Black Willow—when used as a beam, 
it is fairly hard, and furthermore it is very smooth- 
grained, takes a handsome finish, shrinks but little 
in seasoning and warps not at all after it is seasoned, 
no matter what the temperature and moisture changes 
in the air. True that it rarely develops a fancy figure, 
but compensating for that is the splendid way the 
tree grows under forest conditions, producing wonder- 
fully knot-free, clean, broad planks. Thus it is that 
Cherry came to rank second in cost only to Black 
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A Laboratory in Mathematics 


@ By Robert C. Yates, Ph. D.. (Johns Hopkins University) 
DEPARTMENT OF MATHEMATICS, UNITED STATES MILITARY ACADEMY, WEST POINT, NEW YORK 


This is probably the most practical article on 
the teaching of mathematics that THE SCIENCE 
COUNSELOR has been privileged to publish, It 
deserves the careful consideration of all teachers. 


Dr. Yates shows how the interested teacher 
can enkindle student interest and dispel the 
mystical character of mathematics and endow it 
with reality. Money is not required. 


This idea may provide a solution of the prob- 
lem of student disinterest. It is worth trying. 


As was evidenced by the publication of the 18th Year- 
book of the National Council of Teachers of Mathe- 
matics, a trend in mathematics instruction is toward 
visual and manual aids. Interest and enthusiasm on 
the part of the student (and perhaps instructor, too) 
are immediate and pleasant dividends. Underlying this, 
however, is the recognized duty of the good teacher to 
offer materials that enrich and enlarge the various 
applications, interpretations, and resources of mathe- 
matics. This obligation falls not only upon the college 
teacher but equally well upon the teacher of primary 
and secondary mathematics. 


The chaotic state of the world recently brought us 
face-to-face with the fact that very few of our citizens 
have received sound basic training in mathematics. 
I am sure that this failure can be traced back to the 
classroom itself where no attempts were made to cor- 
relate training with experience and where nothing was 
done except within the narrow confines of the text. An 
interest must first be developed, then sustained until 
it blossoms into an inward driving mechanism that we 
call enthusiasm. When that lofty aim is established, 
the problem of teaching is no more trouble than steer- 
ing a car after throwing it into gear. Brakes can be 
applied at will. 

Mathematical models, animated or static, that can be 
held in the hand will dispel the mystical character of 
mathematics and endow it with reality. There can be 
no question concerning the value of this experience and 
whatever effort is expended is amply repaid by the 
lasting quality of such instruction. 


A large table in the corner of the classroom forms 
the basis for a laboratory in mathematics. A small 
sum of money would supplement this with a large celo- 
tex display board, scotch tape, celluloid sheets, thin 
colored paper, 5- and 12-ply colored cardboard, a large 
pair of scissors, phototrimmer (or steel edged ruler 
and razor blade), colored fish line, hammer, brads, wood 
strips, coping saw, plane, good vise, drawing board, 
T-square, 30- and 45-degree triangles, colored India 


drawing ink, ruling pen and ink compasses, library 
paste, wire coat hangers, eyelet punch and eyelets. A 
partial list of suggestions for projects follows: 


1. Paper Folding: Illustrations of symmetry, notable 
points of the triangle; angle sum of the triangle; 
inscribed squares; all constructions that are pos- 
sible by the straight-edge and compasses, including 
the construction of certain regular polygons. 

Equipment: Colored paper or ordinary household 
Wax paper. 


Knotting: This process includes constructions not 
possible by straight-edge and compasses, in par- 
ticular the construction of all regular polygons. 


3. Dissection: The theorem of Pythagoras (four 
models); the reduction of a quadrilateral to an 
equivalent triangle; the area of a quadrilateral; 
elementary theorems concerning triangles, and 
illustrations of progressions. 

Equipment: Cardboard, ruler, and razor blade. 


4. Archimedean Solids: The construction of these 
solids from regular polygons can be accomplished 
with cardboard and scotch tape or with clear plastic 
and cement. 

5. Kites: The structure and form of efficient kites 
not only illustrate beautifully certain geometrical 
principles but offer a medium already endowed 
with enthusiasm during proper seasons of the year. 

Equipment: Colored paper, string, wood strips 
and either brads or wood cement. 


6. Linkages: The theory of linkages offers a field that 
is rich in the applications of mathematics and that 
appeals strongly to the mechanically minded. For 
the high school laboratory certain linkages for 
drawing a straight line, for approximate line mo- 
tion, for trisecting the general angle, for panto- 
graphic work, etc., are especially adaptable. 

Equipment: Colored cardboard about 12- or 14- 
p'y, razor blade, eyelet punch and eyelets or wood 
strips and copper tubing for joints. 


7. Optical Illusions: A collection of the many optical 
illusions placed on display point up the moral that 
things are not always what they seem. Certain 
advantages are obtained in having each student 
supply an illustrative drawing for the collection. 

Equipment: Drawing materials. 


8. Envelopes: Many interesting drawings may be 
made illustrating the principle of lines enveloping 
a curve. A particularly interesting case is the car- 
dioid, the curve of reflected rays from a light 
source. This curve may be modeled from a disk 
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Science Achievement of Paroehial 


THE SCIENCE COUNSELOR 


Elementary School Pupils 


e@ By Roger T. Lennon, M. A... (Fordham University) 
DIRECTOR, DIVISION OF TEST RESEARCH AND SERVICE, WORLD BOOK COMPANY, YONKERS-ON-HUDSON 


NEW YORK 


Because it is difficult to obtain objective in- 
formation of a comprehensive nature concerning 
the relative educational attainments of public 
and parochial school children, this paper will be 
of special interest to teachers in both school 
systems. 


It reports the most extensive data thus far 
available concerning the performance of pupils 
in elementary parochial schools in the field of 
science. The results of this study indicate that 
some diocesan school systems need to restudy 
their science offerings. 


How well is elementary science being taught in the 
parochial schools? How does the average parochial 
school pupil’s knowledge in this field compare with 
that of the average public school pupil? 


Results of a standardized test of elementary science 
given to more than 40,000 parochial school pupils, in 
grades 6 through 9, shed some light on these questions. 
The test was the Science subtest of the Metropolitan 
Achievement Tests series, administered as part of the 
standardization of the series in 1946 to pupils of six 
diocesan systems. The systems are ‘not necessarily 
representative of all diocesan systems, but the pupils 
involved are known to be of about average intelligence, 
and slightly younger than public school pupils in the 
same grade. The chances are the results are fairly 
typical; additional results more recently obtained from 
one of the larger dioceses are consistent with those 
reported, 

The Metropolitan Science Test is based on an analy- 
sis of the content of typical textbooks and courses of 
study in the elementary science field. One would ex- 
pect a school following a science program similar to 
that outlined in Guiding Growth in Christian Social 
Living! to do reasonably well on this test. An “In- 
termediate” form, for grades 6 and 7, includes ques- 
tions on safety and health, living things (animals, 
plants, ete.), stars and constellations, earth science, 
air, magnets and electricity, energy, natural resources, 
and water. An “Advanced” form, for grades 8 and 9, 
includes, in addition to the above, items on fire and 
heat, light, sound, food, transportation, and communi- 
cation. Results on the test, therefore, may be considered 
a reasonable index of mastery of the common content 
of elementary science courses. 


Results 
The testing revealed, perhaps not surprisingly, that 
the parochial school pupils do not do so well as the 
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public school pupils in science. In terms of grade 
norms, the average parochial school pupil was approxi- 
mately half a year below the public school norm at 
all grades from 6 through 9. Roughly 60 to 65 per cent 
of the parochial school pupils did less well on the test 
than the average public-school pupil in the same grade. 
The most probable explanation is that, by and large, 
the parochial systems devote less time and effort to 
science instruction than do the public schools. Science, 
it is interesting to note, is the only subject in which 
the parochial school pupils did not equal or exceed the 
public school norms in this study. The differences 
between the parochial schools’ averages and the norms, 
though equivalent to about a half-year’s achievement, 
are not very great in terms of actual scores on the test, 
and from a practical standpoint, such as indicating 
relative readiness or preparation for high school science 
courses, are of limited significance. 

Considerable variation was found among the diocesan 
systems with respect to their science achievement; two 
of the six systems actually exceeded the public school 
norm. These differences may be accounted for in part 
by differences in mental ability, but it is also probable 
that they reflect varying emphasis on science instruc- 
tion in the diocesan systems. Clearly, these two sys- 
tems found it possible to provide sufficient science 
instruction so that their pupils were at least as well 
informed in this area as the average public school pupil. 
The difference in average achievement between the best 
and the worst of the diocesan systems included in this 
survey was almost a full year at the 6th grade level, 
increasing to more than a year and a half at the 8th 
grade level. Results revealed some growth in science 
information in every system tested from the 6th to the 
9th grade, even though there may have been very little 
formal instruction in science; some of the content of 
the test is such that it could well be learned incident- 
ally. 

Most standardized testing discloses a very wide range 
of information or skill among pupils in a given grade, 
and these science results are no exception. In every 
grade the range of scores covered more than a 4-year 
span of ability. Almost 15 per cent of the 6th-grade 
pupils tested were better informed than the average 
8th-grade pupil; conversely about 6 per cent of the 
9th grade pupils had scores below the 7th grade aver- 
age. One might be inclined to ascribe this variation to 
the fact that in systems where little formal instruction 
is given in science, the achievement of the individual 
pupil is largely a function of his own interest in 
scientific areas and of the opportunities for satisfying 


(Continued on Page 112) 


ite 
| 
2 
j 


for SEPTEMBER, 1949 


Reeent Advanees in 


te 
= 


Paper Chemistry and Technology 


e By Henry E. Obermanns, Ph. D.. (Jnstitute of Paper Chemistry) 
RESEARCH CHEMIST, HAMMERMILL PAPER COMPANY, ERIE, PENNSYLVANIA 


There is much about modern papermaking that 
you may not know. This is an excellent oppor- 
tunity to refresh and increase your knowledge. 


A distinguished expert here discusses briefly 
the chemistry of papermaking, industrial pro- 
cesses and practices, large scale equipment, and 
the many kinds of new paper materials now 
available. Numerous additional paper-plasties 


combinations may be expected. 


The sheet of paper on which you write a letter is a 
far cry from the crude handmade sheets produced by 
the Chinese, Ts’ai Lun, in 105 A.D. Actually it is 
only in recent years that the making of paper has 
progressed from the status of an art, handed down from 
father to son. Much of the “why” of papermaking is 
still unknown, but the intensive application of research 
to the chemical and mechanical aspects of these prob- 
lems has resulted in a far better product and more 
diversified applications. 

Paper is essentially a dried, felted mat of vegetable 
or wood fibers. For many years the fibers, usually 
from cloth, were first cleaned, pounded by hand or 
mechanical stampers, and then drained from a water 
suspension onto a cloth or wire-mesh covered frame. The 
dried sheets were paper. This method of making paper 
was slow and laborious, and the spread of learning was 
handicapped by the scarcity of writing ma- 
terials. 

The invention of the “Hollander,” or 
beater, in the 17th century speeded the slow 
process of fiber preparation, but it was not 
until the 19th century that processes were 
developed for obtaining papermaking fibers 
in abundance from wood either by mechani- 
cal or chemical means. At about the same 
time a machine was developed for forming 
and drying an endless web of paper. These 
three fundamental inventions have made 
possible the present paper industry whose 
yearly production of all types of paper is 
measured in millions of tons. 

As in other industries, research has played 
an important part in papermaking. The 
development of new materials and processes 
contributes to the making of cheaper and 
better papers. Most of the paper or paper- 
board made today is made from wood, a 
natural material of variable composition. 
It is this original lack of uniformity, among 


other things, that makes it difficult to process wood into 
a uniform product. The chemist and chemical engineer 
can contribute to this goal by devising better processes 
and control. 


A great deal of research has been done on the consti- 
tution and fundamental properties of cellulose and 
lignin, which are the two major components of wood. 
This work has been handicapped by the lack of uni- 
formity of various sources of cellulose and means of 
isolating it in its original condition. However, newer 
techniques and equipment have helped to develop a 
picture of the nature of cellulose. 

Cellulose is a natural high polymer whose building 
units are composed of an anhydride of glucose. It is 
now believed that nature produces this polysaccharide 
in the form of long-chain molecules, possibly by con- 
densation and dehydration of glucose. X-ray analysis 
and the electron microscope have aided in developing 
an hypothesis on the nature of the structure of a fiber. 
Cellulose has been shown to be crystalline in nature. 
It is believed that a great number of glucose anhydride 
chains are arranged more or less parallel to each other 
and stabilized by secondary valences or by hydrogen 
bonds between opposite hydroxyl groups, to form mi- 
celles. The micelles build up to form fibrils, which in 
turn form the fibers in layer-like fashion. Much in- 
formation can also be obtained from the chemical re- 
actions of cellulose. 

Wood is reduced to a fibrous pulp by four basic 
processes. Groundwood is produced mechanically by 


Two parer machines in a modern paper mill, producing paper webs 164” and 100” wide 
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forcing the wood against a large grindstone. The re- 
sulting pulp contains all the constituents of wood and is 
suitable for cheaper papers such as newsprint. The 
higher grades of paper are produced from pulps which 
have been derived from the wood by digesting with 
various chemicals, so that the incrusting materials are 
dissolved and essentially cellulose is left. These are the 
sulphite, sulphate, and soda processes. 


Coniferous woods, principally the various pines, are 
converted into pulp by digesting with a liquor con- 
taining sodium hydroxide and sodium sulfide, in the 
sulphate or “kraft” process. The resultant pulp is 
brown, and its high strength makes it ideal for wrap- 
ping and bag papers. The coloring materials in this 
pulp are held tenaciously, so that attempts to bleach it 
by ordinary means (calcium hypochlorite) result in 
poor color or much weaker pulp of fairly good color. 


In recent years bleaching processes have been de- 
veloped which permit obtaining a good white color on 
either sulphate or sulphite pulps with a minimum of 
strength loss. Multi-stage bleaching, using gaseous 
chlorine and dilute caustic stages separated by washing, 
solubilize much of the coloring matter without loss in 
pulp strength, and greatly reduce the amount of calcium 
hypochlorite necessary in the last stage for whitening. 
Recently some Swedish mills have produced sulphate 
pulps of very good white color and strength by using 
multi-stage bleaching, with chlorine dioxide (ClO.) 
in the last stage as the whitening agent. ClO» is de- 
rived by activating sodium chlorite with acid or chlorine 


2NaClO» + Cle 2NaCl + 2Cl0, 
or by reaction of chlorate and sulphur dioxide. 


In the sulphite pulping process, wood is digested at 
elevated temperature and pressure with a calcium bi- 
sulphite liquor. This liquor is produced by the combina- 
tion of limestone, water and SO» gas. In the process 
much of the SO. is recovered, but the other ingredients, 
which are relatively cheap, along with large amounts of 
incrusting organic material dissolved from the wood, 
are either disposed of as waste or are used to make 
relatively crude materials such as road, core, and 
linoleum binders or tanning extracts, etc. Ethyl al- 
cohol can be produced from the waste, but the process 
is not competitive. In recent years much research work 
has been done on this large volume of waste material, 
and such materials as yeasts and vanillin are now 
being produced on a small scale. 


In order to minimize the waste problem, and to im- 
prove the digesting action, two new variations in the 
sulphite process have been developed and are being put 
into commercial production. One of these uses am- 
monium bisulphite (NH,yHSOs) made by the combi- 
nation of NHg, HO, and SOv. With this cooking liquor 
there is much better penetration of the wood in the di- 
gester, and therefore faster and more uniform cooking 
results. In the other method, magnesium bisulphite 
(Me (HSOs)-2) is used as the cooking liquor. The mag- 
nesium compounds formed during the cooking are quite 
soluble in water, thus facilitating washing of the re- 
sultant pulp. Both of these new methods permit the 
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use of reduction and recovery systems which cut chemi- 
cal costs and eliminate the stream pollution problem as 
far as waste cooking liquor is concerned. 


Another cooking process, which is not new, has been 
found to give good results on some woods. This is the 
so-called neutral sulphite process in which the cooking 
liquor contains sodium sulphite buffered with sodium 
bicarbonate. The digestion is only partially carried 
out, and the very raw pulp is further reduced by me- 
chanical disc-type defibrators. Hardwood pulps pro- 
duced by this method are much stronger than normal, 
and compare favorably with pulps from coniferous 
woods. The advantage with coniferous woods pulped by 
this process is not significant. The pulps are difficult 
to bleach white, but respond to the newer bleaching 
methods. 


Papermaking on a large scale in the United States 
first centered in the New England States. Rags for 
paper were acquired from the then centers of popula- 
tion, and water power met most of the power require- 
ments. With the advent of wood pulps for paper, the 
industry started building in the Wisconsin area where 
ample supplies of timber were available. Late in the 
nineteen twenties a number of mills were built in the 
Pacific Northwest and Canada to utilize the large stands 
of timber there. 


In the past twenty years a large number of pulp and 
paper mills have been built in the South. Pine trees 
are quite pitchy and do not lend themselves to pulp 
making by the sulphite (acid) or groundwood processes. 
However, from studies directed by the late Dr. C. H. 
Herty, it was found that some of the Southern pines, 
when rapidly grown, do not develop any appreciable 
amount of heartwood until they are over 15 years old. 
If cut before this time they are suitable for ground- 
wood and sulphite pulps. Newsprint and even dis- 
solving pulps for rayon are now being made from 
Southern pine, as well as a great deal of bleached and 
unbleached sulphate pulp. The advantage of the South- 
ern pines is that they grow so rapidly that they can 
be treated as crops. 


New products, combining paper and plastics, are on 
the market and in varying stages of development. 
Paper coated with such plastics as ethyl cellulose and 
nitrocellulose are in use today for phonograph records, 
book covers, catalog covers, menus, and the like. Such 
papers will stand hard usage and can be easily cleaned. 
The plastic film is either formed on the paper surface 
or is a ready-made film cemented to the paper. 


Increasing use is being made of laminated paper plas- 
tics. Paper is impregnated with any of a number of 
plastic materials and then a number of layers are 
assembled and laminated into panels. These panels 
can be used for table tops or any other purpose where 
durability is a factor. The top layer of paper is often 
printed with a decorative or wood grain design before 
impregnating. By laminating one or more layers of 
plastic impregnated paper onto plywood, lower grade 
wood veneers can be used. This application will become 
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Construction and Use of a Geiger-Muller 


Counter Assembly 


e By Charles A. Culver. Ph. D.. iversity of Pennsylvania) 
PROFESSOR OF PHYSICS AND CHAIRMAN, SCIENCE DIVISION, PARK COLLEGE, PARKVILLE, MISSOURI 


Science teachers in all fields should know some- 
thing of the construction of a Geiger-Miller coun- 
ter, how it operates, and the ways in which this 
important research and engineering tool may be 
utilized. 

Physics teachers, especially, will be glad to 
have these clear-cut directions for building a 
counter largely from materials that are to be 
found in the laboratory. A home-made counter 
works well and costs little. 


The current search for radioactive materials, par- 
ticularly uranium-bearing ores, has focused public at- 
tention on the methods by which such radioactive bodies 
may be detected and assayed. 


The atoms of the natural radioactive materials, such 
as uranium, thorium, and actinium, automatically dis- 
integrate, and in so doing emit three types of “rays”: 
these emissions are commonly designated as alpha, beta, 
and gamma “rays.” Alpha “rays” are, in reality, the 
nuclei of helium atoms; beta “rays” are electrons (ele- 
mental bits of negative electricity); and gamma rays 
constitute a form of short-wave radiation, similar to, 
but more pene- 
trating than, 
x-rays. Any 
element or 
compound 
which gives 
rise to any one 
or all of these 
“rays” is said 
to be radioac- 
tive. (Strictly 
speaking, only 
the gamma 
emission 
should be _ re- 
ferred to as 
rays, but from 
this point on 
we will refer to 
all three types 
by that term.) 


The element 
uranium, 
which is the 
parent body of 
radium, as_ it 
progressively 


disintegrates Fic. 4. A Home-Made Geiger-Miller Counter 


into radium and finally into a form of lead, liberates 
all three types of emission. In the first step in such a 
disintegration process, uranium emits alpha particles 
(helium nuclei). Now alpha, beta, and gamma rays 
have one property in common—they ionize any gas 
through which they pass, that is, they cause the gas 
to become electrically conducting. It follows therefore 
that if one can detect and measure this ionization effect, 
it thus becomes possible to identify and assay the radio- 
active body which is giving rise to the ionizing emission. 
Because of its use in connection with atomic energy 
research there is a pressing demand for uranium; hence 
the widespread search for uranium-bearing ores, and 
the resulting keen interest in detection methods. Any 
one of several methods may be employed for the de- 
tection and quantitative measurement of radioactivity. 
Currently the most commonly utilized procedure in- 
volves the use of a device known as the Geiger-Miiller 
counter, named from its originators and designated by 
the letters G-M. 


The heart of the G-M counter assembly is the G-M 
tube itself, a device that was developed in 1928, from 
an earlier model by Geiger (1913). The tube itself is 
made of thin pyrex glass within which the two metal 
electrodes are supported, as sketched in Fig. 1. The 
outside dimensions of the glass housing range from 
8 to 30 cm. in 
length and 
from 1.5 to 6 
cm. in diame- 
ter. The par- 
ticular use to 
which the 
counter is to 
be put largely 
determines the 
physical di- 
mensions of 
the unit. The 
interior of the 
glass envelope 
is filled with 
argon, plus a 
small percent- 
age of some 
other gas, ata 
pressure of 5 
to 10 cm. of 
mercury. A 
slender tungs- 
ten wire is 
supported ax- 
ially within 
the tube; this 
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forcing the wood against a large grindstone. The re- 
sulting pulp contains all the constituents of wood and is 
suitable for cheaper papers such as newsprint. The 
higher grades of paper are produced from pulps which 
have been derived from the wood by digesting with 
various chemicals, so that the incrusting materials are 
dissolved and essentially cellulose is left. These are the 
sulphite, sulphate, and soda processes. 


Coniferous woods, principally the various pines, are 
converted into pulp by digesting with a liquor con- 
taining sodium hydroxide and sodium sulfide, in the 
sulphate or “kraft” process. The resultant pulp is 
brown, and its high strength makes it ideal for wrap- 
ping and bag papers. The coloring materials in this 
pulp are held tenaciously, so that attempts to bleach it 
by ordinary means (calcium hypochlorite) result in 
poor color or much weaker pulp of fairly good color. 


In recent years bleaching processes have been de- 
veloped which permit obtaining a good white color on 
either sulphate or sulphite pulps with a minimum of 
strength loss. Multi-stage bleaching, using gaseous 
chlorine and dilute caustic stages separated by washing, 
solubilize much of the coloring matter without loss in 
pulp strength, and greatly reduce the amount of calcium 
hypochlorite necessary in the last stage for whitening. 
Recently some Swedish mills have produced sulphate 
pulps of very good white color and strength by using 
multi-stage bleaching, with chlorine dioxide (CIO) 
in the last stage as the whitening agent. ClO» is de- 
rived by activating sodium chlorite with acid or chlorine 


2NaclO. + Cle 2NaCl + 2Cl0, 
or by reaction of chlorate and sulphur dioxide. 


In the sulphite pulping process, wood is digested at 
elevated temperature and pressure with a calcium bi- 
sulphite liquor. This liquor is produced by the combina- 
tion of limestone, water and SO» gas. In the process 
much of the SO. is recovered, but the other ingredients, 
which are relatively cheap, along with large amounts of 
inecrusting organic material dissolved from the wood, 
are either disposed of as waste or are used to make 
relatively crude materials such as road, core, and 
linoleum binders or tanning extracts, etc. Ethyl al- 
cohol can be produced from the waste, but the process 
is not competitive. In recent years much research work 
has been done on this large volume of waste material, 
and such materials as yeasts and vanillin are now 
being produced on a small scale. 


In order to minimize the waste problem, and to im- 
prove the digesting action, two new variations in the 
sulphite process have been developed and are being put 
into commercial production. One of these uses am- 
monium bisulphite (NH,HSO;) made by the combi- 
nation of NHg, HO, and SOs. With this cooking liquor 
there is much better penetration of the wood in the di- 
gester, and therefore faster and more uniform cooking 
results. In the other method, magnesium bisulphite 
(Me (HSOs3)-.) is used as the cooking liquor. The mag- 
nesium compounds formed during the cooking are quite 
soluble in water, thus facilitating washing of the re- 
sultant pulp. Both of these new methods permit the 
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use of reduction and recovery systems which cut chemi- 
cal costs and eliminate the stream pollution problem as 
far as waste cooking liquor is concerned. 


Another cooking process, which is not new, has been 
found to give good results on some woods. This is the 
so-called neutral sulphite process in which the cooking 
liquor contains sodium sulphite buffered with sodium 
bicarbonate. The digestion is only partially carried 
out, and the very raw pulp is further reduced by me- 
chanical dise-type defibrators. Hardwood pulps pro- 
duced by this method are much stronger than normal, 
and compare favorably with pulps from coniferous 
woods. The advantage with coniferous woods pulped by 
this process is not significant. The pulps are difficult 
to bleach white, but respond to the newer bleaching 
methods. 


Papermaking on a large scale in the United States 
first centered in the New England States. Rags for 
paper were acquired from the then centers of popula- 
tion, and water power met most of the power require- 
ments. With the advent of wood pulps for paper, the 
industry started building in the Wisconsin area where 
ample supplies of timber were available. Late in the 
nineteen twenties a number of mills were built in the 
Pacific Northwest and Canada to utilize the large stands 
of timber there. 


In the past twenty years a large number of pulp and 
paper mills have been built in the South. Pine trees 
are quite pitchy and do not lend themselves to pulp 
making by the sulphite (acid) or groundwood processes. 
However, from studies directed by the late Dr. C. H. 
Herty, it was found that some of the Southern pines, 
when rapidly grown, do not develop any appreciable 
amount of heartwood until they are over 15 years old. 
If cut before this time they are suitable for ground- 
wood and sulphite pulps. Newsprint and even dis- 
solving pulps for rayon are now being made from 
Southern pine, as well as a great deal of bleached and 
unbleached sulphate pulp. The advantage of the South- 
ern pines is that they grow so rapidly that they can 
be treated as crops. 


New products, combining paper and plastics, are on 
the market and in varying stages of development. 
Paper coated with such plastics as ethyl cellulose and 
nitrocellulose are in use today for phonograph records, 
book covers, catalog covers, menus, and the like. Such 
papers will stand hard usage and can be easily cleaned. 
The plastic film is either formed on the paper surface 
or is a ready-made film cemented to the paper. 


Increasing use is being made of laminated paper plas- 
tics. Paper is impregnated with any of a number of 
plastic materials and then a number of layers are 
assembled and laminated into panels. These panels 
can be used for table tops or any other purpose where 
durability is a factor. The top layer of paper is often 
printed with a decorative or wood grain design before 
impregnating. By laminating one or more layers of 
plastic impregnated paper onto plywood, lower grade 
wood veneers can be used. This application will become 
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Construction and Use of a Geiger-Muller 


Counter Assembly 


e By Charles A. Culver. Ph. D.. iversity of Pennsylvania) 
PROFESSOR OF PHYSICS AND CHAIRMAN, SCIENCE DIVISION, PARK COLLEGE, PARKVILLE, MISSOURI 


Science teachers in all fields should know some- 
thing of the construction of a Geiger-Miller coun- 
ter, how it operates, and the ways in which this 
important research and engineering tool may be 
utilized, 

Physics teachers, especially, will be glad to 
have these clear-cut directions for building a 
counter largely from materials that are to be 
found in the laboratory. A home-made counter 
works well and costs little. 


The current search for radioactive materials, par- 
ticularly uranium-bearing ores, has focused public at- 
tention on the methods by which such radioactive bodies 
may be detected and assayed, 


The atoms of the natural radioactive materials, such 
as uranium, thorium, and actinium, automatically dis- 
integrate, and in so doing emit three types of “rays”: 
these emissions are commonly designated as alpha, beta, 
and gamma “rays.” Alpha “rays” are, in reality, the 
nuclei of helium atoms; beta “rays” are electrons (ele- 
mental bits of negative electricity); and gamma rays 
constitute a form of short-wave radiation, similar to, 
but more pene- 
trating than, 
x-rays. Any 
element or 
compound 
which gives 
rise to any one 
or all of these 
“rays” is said 
to be radioac- 
tive. (Strictly 
speaking, only 
the gamma 
emission 
should be re- 
ferred to as 
rays, but from 
this point on 
we will refer to 
all three types 
by that term.) 


The element 
uranium, 
which is the 
parent body of 
radium, as it 
progressively 


disintegrates Fic. 4. A Home-Made Geiger-Mialler Counter 


into radium and finally into a form of lead, liberates 
all three types of emission. In the first step in such a 
disintegration process, uranium emits alpha particles 
(helium nuclei). Now alpha, beta, and gamma rays 
have one property in common—they ionize any gas 
through which they pass, that is, they cause the gas 
to become electrically conducting. It follows therefore 
that if one can detect and measure this ionization effect, 
it thus becomes possible to identify and assay the radio- 
active body which is giving rise to the ionizing emission. 
Because of its use in connection with atomic energy 
research there is a pressing demand for uranium; hence 
the widespread search for uranium-bearing ores, and 
the resulting keen interest in detection methods. Any 
one of several methods may be employed for the de- 
tection and quantitative measurement of radioactivity. 
Currently the most commonly utilized procedure in- 
volves the use of a device known as the Geiger-Miiller 
counter, named from its originators and designated by 
the letters G-M. 


The heart of the G-M counter assembly is the G-M 
tube itself, a device that was developed in 1928, from 
an earlier model by Geiger (1913). The tube itself is 
made of thin pyrex glass within which the two metal 
electrodes are supported, as sketched in Fig. 1. The 
outside dimensions of the glass housing range from 
8 to 30 cm. in 
length and 
from 1.5 to 6 
cm. in diame- 
ter. The par- 
ticular use to 
which the 
counter is to 
be put largely 
determines the 
physical di- 
mensions of 
the unit. The 
interior of the 
glass envelope 
is filled with 
argon, plus a 
small percent- 
age of some 
other gas, ata 
pressure of 5 
to 10 cm. of 
mercury. A 
slender tungs- 
ten wire is 
supported ax- 
ially within 
the tube; this 
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electrode functions as the anode. A thin-walled copper 


cylinder is positioned just inside the glass wall; it 
serves as the cathode. 

The manner in which a G-M tube functions may be 
understood by reference to Fig. 1. The centrally lo- 
cated wire is connected to the positive terminal of a 
d-c high-potential source (V) of the order of 800 volts. 
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It will be noted that a resistor (R) is inserted between 
the high-potential source and the central wire (anode). 
This resistor, whose value is of the order or 2 times 10° 
ohms, performs a very important function, as we shall 
see shortly. If the potential of the source V does not 
exceed a certain value, for a particular tube, no cur- 
rent will pass across the space between the wire and 
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the cylinder. If and when, however, any ionizing 
entity, such as alpha or beta particles, enters the space 
between the central wire (the anode) and the sur- 
rounding cylinder (the cathode) one or more of the 
atoms of the attenuated gas will be ionized, that is, 
split into two or more electrically charged parts. These 
newly liberated electrical entities will move under the 
action of the electrostatic field existing between the 
two electrodes and in turn will act to ionize additional 
atoms by collision. The resulting cumulative ionization 
will give rise to a sharp pulse of current between the 
electrodes. This current pulse will in turn result in a 
marked drop in potential across the resistor R. This 
constitutes, in effect, a reduction of the potential sup- 
plied by V. The result is that the potential across the 
G-M tube will fall below its starting or “threshold” 
potential, and the space current through the tube will 
consequently be interrupted. The tube is then in a con- 
dition to respond to any subsequent excitation. Inci- 
dentally the quenching time is extremely short, being 
of the order of a few microseconds. 


Each ionizing particle or energy quantum gives rise 
to a very brief but definite current pulse through the 
G-M tube. When conditions are properly arranged such 
a tube will react as many as 4000 times per minute. 
Thus it becomes possible to detect the existence of 
ionizing entities, even though they may be emitted at 
an extremely rapid rate from a radioactive body, such 
as uranium. The maximum rate of response depends 
upon the design of the G-M tube, the magnitude of the 
applied voltage, and also upon the constants of the 
associated amplifying network. 

The relation between the applied voltage and the 
possible frequency of response is shown by a repre- 
sentative graph such as that shown in Fig. 2. In this 
diagram, Vt represents the voltage at which a given 
tube will begin to respond to ionizing excitation; it is 
referred to as the “threshold” voltage. Between the 
points P and P’ the rate of response does not change 
materially with an increase in applied potential. It is 
at some point, such as V, on this plateau that a G-M 
tube is usually operated. Some radioactive substances 
emit a large number of ionizing particles per unit of 
time; while in the study of cosmic rays the pulses occur 
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from 50 to 100 times per minute. Tubes are made for 
fast and for slow counting rates. 


In order to make the ionizing emission from a given 
radioactive substance apparent to the senses, or to make 
a permanent record of such excitation, a G-M tube is 
usually connected to an amplifying network. There 
are various circuits of this character. The network 
shown in Fig. 3 has been found by the author to operate 
satisfactorily for laboratory and general utility pur- 
poses. The schematic diagram is more or less self- 
explanatory. 


The primary function of the 6 C 6 tube is to assist in 
the quenching process. This is brought about as follows. 
It will be noted that the high d-c potential is con- 
nected to both the anode of the G-M tube and the plate 
of the 6C6. However, since the 6C6 tube is 
given a negative grid bias of 4.5 volts and a positive 
45 volts on the screen grid, this pentode tube will not 
pass any current, even with 1500 volts on the plate. 
When an ionizing particle enters the G-M tube the 
positive charge that collects on the cathode (the cyl- 
inder), as a result of the ionizing process, will cause 
the grid of the 6C6 to become less negative. The 
resulting plate current through the 6 C 6 serves to aug- 
ment the pulse current through the resistor R», thus 
causing an increased drop over this resistor. The result 
is that the discharge through the G-M tube will be more 
quickly extinguished. By such an arrangement it is 
possible to record as many as 10° pulses per minute. 


The potential change in the resistor R» is impressed 
upon the 42 pentode tube through the low-valued ca- 
pactor C;: this potential pulse will be negative, thus 
causing a sharp but very brief drop in the plate cur- 
rent of the 42 tube. This change in plate current can 
be made to operate a loud speaker, and thus give an 
audible indication of the emission from the radioactive 
substance. The higher the radioactive content of the 
substance under test the higher will be the impulse 
count. By modifying the above described circuit some- 
what the output tube (42) may be caused to operate 
a recording mechanism. For prospecting in the field, 
or for demonstration purposes, some form of PM 
speaker is commonly employed. If desired, the output 
of the transformer T may be connected to the control 
plates of a cathode ray tube, thus making it possible to 
observe visually the ionizing pulses. 


The Geiger tube and the associated pentode tubes 
can be arranged in a compact assembly, as indicated 
by the photograph appearing as Fig. 4. Dry batteries 
may be used for the biasing potential and the screen 
grid potential of the 6 C 6, and, if desired, for the plate 
and screen grid potential of the 42 tube. However, a 
small rectifying assembly is preferable for use in con- 
nection with the output tube. A rectifying unit is of 
course necessary for the purpose of supplying the 
polarizing potential for the G-M tube. A circuit dia- 
gram for such a rectifying assembly is shown in Fig. 5. 


Since the current pulse through the G-M tube is of 
the order of 460 m a and the plate current through the 
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e By John H. Baker 


PRESIDENT, NATIONAL 


An organization that during the past 50 years 
has interested 8,500,000 boys and girls in the 
study of nature should need no introduction. But 
it is probable that some of our readers still 
assume, mistakenly, that the Audubon Society 


confines its work to bird protection. 


We are glad, therefore, to present this story 
of the varied activities of a Society that has long 
been aware that the treatment we give to our 
national resources in the years ahead will deter- 
mine the entire pattern of our civilization and 


the prosperity and safety of our nation. 


The photographs are by Allan D. Cruickshank, 
National Audubon Society. 


When the white men came, North America possessed 
the world’s richest natural heritage in its soils, forests, 
grasslands and wildlife. Perhaps the very wealth of 
the new land was an invitation to blind exploitation 
by the colonists, settlers and immigrants who came 
here from less favored regions. ; 


Barely three centuries have sufficed to face the 
United States and Canada with the hazards of scarcity 
of many essential raw materials—inecluding lumber, 
iron ore, and petroleum—and the actuality of wide- 
spread impoverishment of the land, on the products of 
which we depend for food, shelter and clothing. 


Our continent today is at the crossroads. The treat- 
ment we give to our natural resources in the years 
ahead will determine the entire pattern of our civiliza- 


Biro Crass Studying Nesting Cormorants Near Audubon Nature Camp of 


Conservation at the Crossroads 


AUDUBON SOCIETY, NEW YORK, NEW YORK 
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tion, the prosperity of our people and our security 
against subversive creeds. 

Education of on-coming generations in the elements 
of conservation is the most effective means by which 
our remaining land wealth can be protected for wise 
use including—and this is important—wise recrea- 
tional use. Education is the basic principle upon which 
the National Audubon Society is carrying forward its 
multiple activities through its own membership, and 
through the teachers and youth leaders and the young 
people of North America. 

Just what is the National Audubon Society—whom 
does it serve—what form do its operations take? 

In its earliest days, nearly 50 years ago, the Society 
Was recognized as the spearhead of the successful 
crusade, led by President Theodore Roosevelt and other 
public spirited men, to save our native wild birds of 
many species from extermination at the hands of 
plume-hunters, game-hogs and market-shooters. 


Many people still assume that the Audubon Society 
confines its work to bird protection. Yet as long ago 
as 1910, this organization undertook its first steps in 
the field of youth education and conservation, with 
the establishment of its Audubon Junior Clubs Under 
the guidance of their own school teachers, more than 
8,500,000 American and Canadian boys and girls have 
se far enjoyed a fascinating introduction to nature 
study and the protection of natural resources. It is 
provided by the Audubon Society in the leaflets, teach- 
ing aids and other material which it sends out to 
these clubs, of which nearly 15,000 are in operation each 
year, with over 300,000 young members. Some of the 
foremost naturalists and conservationists in America 

today received their first stimulus through 


ia membership in an Audubon Junior Club in 


grade schools. 


Conservation education of adults is nearly 
as vital as reaching the younger generation. 
Nearly half a million men and women each 
year have the pleasure of seeing the Audu- 
bon Screen Tours, given in more than 100 
cities. They present the finest available 
color motion pictures of wildlife and scenery, 
with interesting talks by outstanding au- 
thorities. The Audubon Screen Tours bring 
even to the people of our towns and cities 
the urgent necessity of conservation of our 
forests, soil, grasslands, water and living 
creatures. 


Audubon Magazine, published primarily 
for members of the Society, brings its arti- 
cles about wildlife and its protection into 
nearly 20,000 American and Canadian homes 
each year. Formerly known as Bird-Lore, it 
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has carried the torch of conservation for 
more than 50 years. Its contributors have 
comprised a ‘notable host of nature writers, 
scientists and photographers. 


Audubon Wildlife Tours enable thousands 
of men and women each winter to visit, by 
station wagon and motor boat, many of the 
most interesting sanctuaries in the South. 
Here at close range, the tourists enjoy the 
unique spectacle of thousands upon thou- 
sands of waterfowl, egrets, herons and other 
wintering or resident birds of the southern 
marshes, everglades and coastal waters. 


More important, such visitors learn the 
lessons of wildlife conservation by witness- 
ing the living proof of what protection has 
done to save from extinction birds which 
were “doomed species” half a century ago. 
Also, they see the despoliation and wreckage 
‘aused in many areas through short-sighted 
lumbering and drainage operations, fires, 
and ill-considered clearing of lands unfit for farming 
but vital in its original form to thousands of wild 
creatures, 

From the viewpoint of science and other teachers, 
principals and the leaders of Boy Scouts, Girls Scouts, 
4-H Clubs, Future Farmers and similar organizations, 
by far the most important of all the activities of the 
National Audubon Society are the Audubon Nature 
Camps, now attended each year by upwards of 1,000 
such youth leaders. There are now four of these camps, 
in Maine, Connecticut, Texas and California. 

At these camps, and in the future ones we hope to 
establish, the campers enjoy beautiful outdoor sur- 
roundings. They receive demonstrations of practical 
conservation and nature-study teaching techniques, de- 
signed to instill a better understanding and a deeper 
appreciation of nature and its resources later on in 
their own multitudes of youthful students. Such re- 
sults are clearly evident from the reports we have 
had from hundreds of teachers who have taken these 
courses, 

In their approaching 1950 summer sessions, all of 
these Audubon Camps will offer such subjects of in- 
struction as nature activities, birds, plants, insects and 
vertebrates other than birds. Each camp staff is made 
up of all-around naturalists, men and women with 
exceptional records of training and teaching experience, 
well-qualified to transmit their own knowledge and en- 
thusiasm, 


From their inception in 1936 with the initial camp 
in Maine, the Audubon Nature Camps have attracted 
men and women who have a serious professional in- 
terest in education. All four of the present camps are 
fortunate in their attractive scenic surroundings, abun- 
dant, varied wildlife, and their housing, dining and 
recreational facilities. The sessions at all of the camps 
are of two weeks duration, with five such sessions 
at the Maine, Texas and California Camps, and three at 
the Connecticut Camp this summer. 


Insect Crass at Maine Audubon Nature Camp 


There is as much to be gained at an Audubon Nature 
Camp by those whose primary concern is in the broad 
problems of soil and forest conservation, flood control, 
abatement of water-pollution and in wise management 
of range and crop lands as by people mainly interested 
in wildlife. The camp program stresses the importance 
of intelligent treatment of all these natural resources 
in their relation to human welfare. 


Audubon Nature Camps are more than natural his- 
tory schools. They seek to do more than simply stimulate 
hobbies or professions. They aim to develop majority 
public opinion favoring conservation, so that there may 
be constructive legislative results with popular sup- 
port. The camps drive toward these objectives through 
the “leverage principle” of reaching the adult leaders, 
who inspire and instruct the nation’s younger genera- 
tion in the classroom. 


Each Audubon camper participates in nature activi- 
ties and any two of the other subjects, and may con- 
fer with instructors and take home a recommended pro- 
gram adapted to his own needs in guiding school, 
troop, or club instruction in conservation and nature 
study. 

The National Audubon Society is anxious to assure 
camp reservations for science teachers and other youth 
leaders, rather than simply individuals with a_per- 
sonal interest in nature. The best procedure to that 
end is for teachers planning to enjoy an Audubon Nat- 
ure Camp to file application as far in advance as pos- 
sible. 

Perhaps no group of citizens is more seriously dis- 
turbed than the nation’s science teachers over the prob- 
lem of safeguarding the productive land wealth of 
North America. These teachers are well aware— as 
the wider public, so far, is not—that such conserva- 
tion is basic to the maintenance of human health and 
living standards and to the ability of the earth to 
support its steadily growing population. 


(Continued on Page 106) 
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Research Projects for Senior 


Chemistry Students 


By Sister Mary Martinette, B.V.M.. Ph. D., (University of Iilinois) 
DEPARTMENT OF CHEMISTRY, MUNDELEIN COLLEGE, CHICAGO, ILLINOIS 


The writer of this paper believes that quali- 
fied undergraduate chemistry majors should have 
an opportunity to do research on problems that 
ave adjusted to their abilities and interests. Ex- 
perience is gained in searching the literature, 
in learning how to experiment without a definite 


set of rules, and in preparing research reports. 


The plan described here is operating success- 
fully under the direction of the writer. The prac- 
tical suggestions she offers are the result of her 


personal observations. 


This paper has been presented before a meet- 
ing of the chemistry section of the Illinois State 


Academy of Science. 


In the literature one does not find a wealth of in- 
formation on undergraduate chemical research, al- 
though in 1941, and again in 1944, the Journal of 
Chemical Education '.* published articles on the sub- 
ject. 

There appears to be no uniform policy pursued by 
a majority of colleges and universities that would make 
chemical research an undergraduate requirement. One 
is inclined to wonder whether this is due to a lack of 
interest on the part of the professors, or on the part 
of the students, or whether it is due to limited teaching 
staffs and insufficient available laboratory space. Ac- 
cording to Professor Hurd, “The opinion of college 
teachers varies all the way from extreme enthusiasm 
for a course in chemical research to a belief that such 
a course should not be included in any undergraduate 
program. Apparently the enthusiasts outnumber the 
critics.” In some colleges and universities the research 
is handled as a separate credit course; in others it is 
conducted without credit. 

The objectives of encouraging undergraduate research 
might be itemized as follows: 

a) to teach the student the necessity for and the 

ability to make a literature search, 
b) to show him how to attack a problem in a 
planned manner, 

c) to train him to experiment without a definite 

set of rules devised by someone else. 

d) to encourage him to depend upon and draw 

from his own scientific knowledge, 

e) to teach him how to write a research report 

and prepare it for possible publication. 

This is the sort of “carry over” every teacher hopes 
to have his students achieve. It is chemical education 
activated. An experienced teacher knows all too well 
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that such results are quite likely to be the exception 
rather than the rule, and that one cannot predict where 
they will be found. Research ability does not neces- 
sarily accompany unusual intelligence and may be found 
in one of quite average mental proficiency. 


The question then arises, who shall be encouraged 
to do undergraduate research? Every senior chemistry 
major? The answer is, probably not. Not every senior 
is qualified for research, either by intellect or by apti- 
tude. This much may be said, however, the student 
should 

a) have better than average intellect, 

b) give evidence of originality, 

c) have a serious attitude toward his work, 

d) show a decided interest in his chosen field, 
e) have manifested the ability to think clearly. 


Needless to say, it is inadvisable to permit ‘“re- 
search” by students who do not measure up in daily 
performance. And research should not take what time 
is left over from all the other things the student may 


choose to do. 


The only way to learn how to do research is to do 
research, the old “we learn to do by doing” adage re- 
worded. It is generally accepted that research is both 
an art and a practice, and proficiency is directly pro- 
portional to practice. Research has been defined as 
“Studious inquiry; usually, critical and exhaustive in- 
vestigation or experimentation having for its aim the 
revision of accepted conclusions, in the light of newly 
discovered facts.” The undergraduate student may 
hope to satisfy the first part of the definition, if not the 
latter. The procedure for research is defined. Since 
chemistry is one of the exact sciences, the method should 
include some means of obtaining quantitative data in 
support of hypotheses, theories, and laws. Chemistry 
is an experimental science; therefore methods should 
include original observations and measurements. Since 
the pubiished works of others provide a source of in- 
formation, research workers have two sources of in- 
formation, the library and the laboratory. 


Directing student research demands much of the in- 
structor. Student and instructor should form a team, 
and both should be intensely interested in the problem 
studied. Since it is important that the senior be able 
to feel a sense of accomplishment, the instructor should, 
when the problem is assigned, make it clear to the 
student just what significance his work has. He should 
point out the broader program of which the student’s 
work may be a very small part. The student who has 
done his research on a small problem which he can 
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Dextrose--A Raw Material for 


Food and Chemieals 


e By Norman F. Kennedy 


DIRECTOR OF RESEARCH, CORN INDUSTRIES RESEARCH FOUNDATION, NEW YORK, NEW YORK 


The commercial use of dextrose as a food and 
in food processing is better known than its chem- 
ical applications. Its presence in baked goods 
imparts certain desirable qualities. It improves 
the texture and flavor of ice creams. It has an 
important use in medicine. 


Although the employment of dextrose as a 
chemical raw material is comparatively new, it 
has unlimited possibilities. This long known 
sweetening agent has as yet reached only a frac- 
tion of its potential human usefulness. 


Dextrose has long been known as the sweetening 
constituent of numerous fruits, particularly the grape. 
For this reason it was at first designated as grape 
sugar. In earlier nomenclature the term “glucose” was 
used as the general form for the sweet tasting simple 
sugars, or monosaccharides. Apparently this designa- 
tion was derived from the Greek word “glukus” mean- 
ing sweet, and the “ose” was applied as signifying a 
monosaccharide. With the application of more accurate 
chemical designation, the term “dextro-glucose”’ came 
into being, which was abbreviated to “dextrose” to 
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FOOD MANUFACTURING 


express its optical activity and its power to rotate a 
beam of polarized light to the right. 


For general commercial usage dextrose is the com- 
mon term now applied to this monosaccharide which 
can be recovered either from the juices of fruits or 
obtained by hydrolysis of starch either by means of 
enzymes or acids. As an article of commerce it can 
be most cheaply made by the hydrolysis of corn 
starch. It can be purchased in a state of high purity. 
In fact, it may be noted that the present extensive 
volume of production is derived almost solely from corn 
starch. 


Parenthetically, it is interesting to note that in the 
industrial development of such a commonly used food 
and chemical raw material, a great time lag apparently 
exists between discoveries made in pure and funda- 
mental science and the application of those discoveries, 
Thus it might be said that the discovery by Kirchoff 
in 1811 that the complete acid hydrolysis of starch 
results in the production of dextrose sugar, was the 
one single bit of pure science which has made pos- 
sible the wide commercial usage of dextrose as it is 
today. However, it was not until 1923, somewhat over 
a century later, that plant methods, equipment and 


machinery developed by Mr. W. B. Newkirk of the 


I 
USES OF DEXTROSE 


Powd. Anhy- 


Powd. Anhy- 


or drous or drous 
Pure Pulver- Cerelose Pure Pulver- Cerelose 
INDUSTRIAL Dextrose ized Pure Beta INDUSTRIAL Dextrose ized Pure Beta 
USE Hydrate Dextrose Dextrose Dextrose USE Hydrate Dextrose Dextrose Dextrose 
Animal Foods x mwas Cough and Medicinal Syrups x Seah) bees 
Baby Foods x x Distillation Products x 
Baking, General x x x Flavoring Extracts x x 
Bread Doughs x Frozen Berries x 
Buns Frozen Cream x 
Fillers x ee Frozen Eggs x x 
Icings x x x Fruit Butters x 
Macaroons x Gelatin Desserts x x 
Marshmallows x x Glacé Fruits__- x 
Pretzels x = 7 Ice Cream, Sherbets, Water 
Rolls x 2 ces 7 x x x 
Biscuit and Cracker Mfrs. x x x x Jams, Jellies, Marmalades x x 
Brewing ‘acne Ketchup x 
Canning Fruits x id x Licorice aren x 
Canning Vegetables x x Meats, Curing and Filling x 
Caramel Color x Mince Meat . x 
Carbonated Beverages x x x Pancake Flours x x —— 
Cheese and Spreads x Pectin Mfrs. x 
Chewing Gum x - x ‘ Pills, Tablets, Drug Manufac- 
Chocolate Syrup x x Puddings and Ice Cream Pow- 
Condensed Milk x x x ders x x 
Confectionery Mfrs., General x x x x Rice Polishing 
Caramels x x * Salad Dressings, Mayonnaise x 
Fondants and Creams x = x Soda Fountain Syrup x 
Fudge x x Spices. Mustard Preparations x x 
Gums and Jellies x Summer Drink Powders x 
Hard Candy____- Table Syrups x 
Marshmallows x x x Tomato Sauce - x 
Pressed Lozenges x x x Wines and Brandies x x x 
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Corn Products Refining Company, made possible the eco- 
nomic commercial application of Kirchoff’s discovery. 
With the development of these large scale production 
methods, dextrose was able to enter the sugar markets 
along with cane sugar and other firmly established 


sweetening agents. 


When dextrose became commercially available at a 
low cost, it was used primarily as a food and in food 
processing and manufacturing as a sweetening agent. 
Although its food uses today are still predominant, 
it is becoming increasingly recognized as a chemical 
raw material of widespread usefulness. And these 
chemical uses were likewise dependent for their realiza- 
tion on an outstanding contribution of fundamental 
research. Back in the early 1870’s, Emil Fischer enun- 
ciated the constitutional formula for dextrose and dem- 
onstrated the accuracy of his formula by synthesis. 
Later researches by Haworth of England in 1926 
afforded conclusive proof of the molecular arrange- 
ments of the various forms of glucose. Thus the mole- 
cular formula of CyH;20O4 was elucidated constitu- 
tionally in various molecular arrangements of carbon, 
hydrogen and oxygen. Inasmuch as the molecular 
structures form the building blocks for the develop- 
ment of new compounds and new chemical modifica- 
tions of a basic raw material, it is not difficult to 
understand why an accurate knowledge of molecular 
arrangements becomes the necessary precursor to the 
development of many commercially useful organic com- 
pounds. 


Due to continuous improvement and development, dex- 
trose is commercially available in a number of different 
forms. It was first produced in the form of dextrose hy- 
drate crystals. This original product contained about 8 
per cent moisture in the form of water of crystallization 
although it was a pure dextrose product. For cer- 
tain of its uses it was desirable to grind or pulverize 
it to a finer particle size. The question of convenience, 
physical form, texture and other technical desirabilities 
made this a natural development. Later it was pro- 
duced in anhydrous form with the water of crystal- 
lization removed. For most food uses the hydrate 
form in its natural crystal state, or powdered or 
pulverized is completely adequate; but for some food 
uses, and particularly for chemical use, the anhydrous 
product is more desirable. Dextrose can also be pro- 
duced in two chemical forms, alpha- and beta-dextrose, 
each one of which offers considerable flexibility with 
respect to physical properties, such as rate of solu- 
bility, ete., and mixtures of the two are sometimes 
produced according to specifications of the manufac- 
turing consumer. 


The major outlet for the one half to one billion 
pounds of corn sugar (dextrose) produced annually 
by the corn wet-milling industry is to be found in the 
food processing industry, primarily in baked goods, 
ice cream manufacture, confectionery, jams, jellies and 
preserves, and in canned and frozen fruits. The vari- 
ous food manufacturing uses of dextrose can perhaps 
be best shown by the accompanying chart which gives 
a good indication of the extent of its use in the food 
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industry. It perhaps should be emphasized that the 
extent of the use and the amount of replacement of 
other sweetening ingredients in processed foods is only 
in small measure due to economic reasons. While very 
often the price of dextrose is below that of major 
sweeteners, its growing use has been in great measure 
dependent on the desirable properties it imparts to 
food products. It also should be noted that in most 
compounded foods it is rarely used alone but in blends 
with other sweetening agents. These blends permit 
food manufacturers wide flexibility in texture, sweet- 
ness and other desirable properties in his final product. 


For example, in baked goods dextrose seems to im- 
part desirable qualities to the cell structure of bread, 
a better sheen to the crust on the loaf, an enhance- 
ment of flavor characteristics, and better color to the 
bread when toasted. Likewise in ice cream manu- 
facture, it seems to have definite advantages in that 
it crystallizes more slowly than other sugars and im- 
parts a smooth texture to the final product. In addi- 
tion, it is believed that it tends to bring out natural 
flavors due to the differences in the osmotic pressure 
of its solutions in relation to other sweetening agents. 
Dextrose is also not as sweet as cane or beet sugar, 
but when combined with them, as is usually the case, 
the differences in the degree of sweetness are not 
readily detectable, and it does offer the food manu- 
facturer a wide flexibility in flavor control. It can 
be said in general that its effect in combination with 
other flavors has been in most cases found to be 
highly desirable. It is certain that insofar as texture 
and other favorable characteristics are concerned, dex- 
trose has contributed much to the technology of food 
processing. 


Another widespread use of dextrose alone, perhaps 
allied to its food use, is its use in medicine. Because 
it is basically identical with the sugar of the blood, 
the medical profession has almost universally adopted 
it for purposes of intravenous injection to patients 
suffering from many pathological conditions. Thus 
the use of intravenous dextrose has been routine in 
cases of shock and where normal digestive and other 
functions have been impaired. It thus serves as a 
form of nutrition to the diseased body under a wide 
variety of conditions. Its therapeutic uses are so ex- 
tensive that a 400-page medical book entitled Dextrose 
Therapy in Everyday Practice has been published. It 
covers almost every phase of medical practice. Many 
other uses for dextrose exist in the preparation of 
drugs and other therapeutic agents, but this perhaps 
can best be discussed under the chemical uses of 
dextrose. 


The development of dextrose as a chemical raw ma- 
terial and its usefulness in this industry are much 
more modern than its food uses. In fact, although 
many interesting dextrose compounds have been made 
in the chemical laboratory, a large number of them 
have not passed beyond the stage of appraisal of poten- 
tialities and possible industrial uses. It has been found, 
however, that by using the chemical process of reduc- 
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Schools and Industry Cooperate 


e By J. Fred Essig, Ed. D., (Colorado State College of Education) 


ASSISTANT SUPERINTENDENT OF PUBLIC SCHOOLS, YOUNGSTOWN, OHIO 


More and more, industrialists and educators 
are learning to appreciate the necessity for a 
better mutual understanding and a closer rela- 
tionship between education and industry. Far 
too many boys and girls do not realize the oppor- 
tunities for employment and advancement that 
are available in their own communities. 


This is a brief account of a successful coopera- 
tive effort between the schools and the business 
and industrial concerns of a particular region. 
Lacking complexities and designed to operate at 
even the lower grade levels, the plan can readily 
be adapted for use by other communities. Schools 


may well take the initiative. 


“Twenty thousand high school pupils visit the great 
industrial exposition at Stambaugh Auditorium.” 
“Eight thousand copies of ‘Interesting People of Our 
Community’ distributed to schools in our four county 
area.” “Industrial Information Institute and the schools 
in this community to make motion picture of the activi- 
ties of people in the Mahoning and Shenango River 
valleys.” Such are the headlines that have announced 
the cooperative efforts of industry and the schools of 
the Mahoning and Shenango river valleys. 


This is the story of a fine cooperative effort be- 
tween the industry of Mahoning, Columbiana, and 
Trumbull counties of northeastern Ohio and Mercer 
county of northwestern Pennsylvania, and the schools in 
those counties. It is the story of industry’s effort to make 
available to schools, full information about the past 
and present of this community. Their effort is to 
call the attention of high school pupils to the oppor- 
tunities right at home. 

Several years ago, approximately eighty of the 
largest business and industrial firms of the four coun- 
ties noted above formed an association to bring to the 
attention of the public, the opportunities offered here. 
The association which was named the Industrial In- 
formation Institute, through its able director, Mr. 
Ralston B. Collins, asked school men in what way the 
Institute could best serve the schools. Many sugges- 
tions were offered before a plan was inaugurated. 


Approximately one hundred high school seniors who 
had signified no intention of going on to college were 
asked, “Do you plan to enter local industry? If not, 
why not?” Answers, when tabulated, gave strong evi- 
dence of the fact that high school pupils knew very 
little about the vocational opportunities in their own 
community. Furthermore, it appeared that many high 
school pupils have a very hazy notion of how the 
American system of business operates. 


Since so many high school pupils were poorly in- 
formed about the history, resources, and opportunities 
in their own community, it was agreed that materials 
which would give such information should be de- 
veloped. The schools and the Industrial Information 
Institute set about to develop information based upon 
the local community, the four-county area. 


All such materials were to be developed by the school 
people themselves without interference from industry. 
By this arrangement, the Institute became a sponsoring 
agency. Whatever instructional materials were so de- 
veloped were to tell, “the truth, the whole truth, and 
nothing but the truth.” 


A Schools’ Advisory Committee composed of school 
administrators and teachers from the four county area 
and three representatives from industry was formed to 
guide the destiny of the project. This committee has met 
at irregular intervals throughout the period to discuss, 
to arrange, and to adopt the broad outlines of the ma- 
terials to be developed. 


It was felt that any new materials should be geared 
to one of the established subjects of the curriculum. 
Since much of the material is historical, social or eco- 
nomic it was fitted into the social studies program. In 
the lower grades the materials are to be used as sup- 
plementary reading only. 


The program as developed will make it possible for 
pupils to learn about some phase of their community 
at each grade level of their school career, beginning 
with the third grade. Pupils will be given information 
about their community’s past, and the resources and 
the opportunities to be found “here at home.” On the 
basis of these considerations, topics to be covered were 
developed by the Schools’ Advisory Committee. The fol- 
lowing grade by grade book titles were adopted. 


Grade III — Our Neighbors Tell Us About Their 
Work. 

(This ts the story of how people in 
this community make a living.) 

Grade IV) — Exploring Our Neighborhood With Our 
Friends. 

(Study of the factors involved in the 
location of industries in the Mahoning 
and Shenango River Valleys.) 

Grade V — Interesting People of Our Community. 
(This was a trial sort of work. It is 
an extra.) 

Grade V — Working Together We Serve The 
World. 

(A story of excellent transportation 
and the strategic location of the com- 
munity.) 

Grade VI — We Grow Stronger As We Work. 
(Importance of this area to the world 
and a comparison of working condi- 
tions here and elsewhere.) 
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Grade VII We Help Build an Empire. 
(The value to the world of manufac- 
turing in this area.) 

Grade VIII What Makes the Wheels Go Round. 
(Growth of industry in relation to the 
growth and development of our coun- 


try.) 

Grade IX Protecting our Investment. 
(How our system of business oper- 
ates.) 

Grade X Protect Us By Thy Might. 


(The contributions of our community 
to the might of the democracies.) 


Grade XI We Help Our Nation Grow. 
(Story of corporate growth, growth of 
labor movement, and development of 
social responsibility.) 
Grade XI Ceiling Unlimited. 
(An inventory of occupational oppor- 
tunities together with preparation re- 
quired for each and lines of promotion.) 
Of course, no member of the Schools’ Advisory Com- 
mittee had the time or energy to produce the materials 
needed to accomplish the ends agreed upon. At this 
point the Industrial Information Institute came to the 
rescue by offering to put a person on their staff to 
do the job for the Schools’ Committee. 


A Junior high teacher of English and social studies 
was selected to do the actual writing of the books. The 
young man, Mr. Howard Aley, has worked on the proj- 
ect since March first, 1948. 


Every facet of the community has been examined for 
information that might be used. The files of news- 
papers long forgotten, as well as the files of those 
still in existence were scanned. The oldest citizens, 
the libraries, and company publications all have made 
their contribution to the story of the community. 


The first book, Jnteresting People of Our Comiaunity, 
Was a sort of trial balloon. It was designed for use with 
fifth or sixth grade pupils. There are nineteen stories 
in the book, about early life and people important to the 
development of the community. Concepts and vocabulary 
were carefully scaled for fifth grade pupils. The book is 
illustrated wherever possible with photographs. When 
pictures were not obtainable to illustrate stories, pen 
and ink sketches were made by a junior high school 
teacher of art. 

All costs of the first book were borne by the Indus- 
trial Information Institute. Printing and mechanical 
work was done by one of the largest textbook manu- 
facturers in America. The result is a very attractive 
book bound in bright green, gold, and black. Inside 
the front and back covers is an illustrated map of the 
area under consideration. 

Schools were so responsive to the first effort that 
they immediately agreed to bear the cost of printing 
subsequent books. The Institute will bear all other costs 
such as author’s salary, cost of illustrations and collec- 
tion of materials. 


In addition to the publications of supplementary 
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books, two other cooperative projects are in process or 
are completed, namely, a huge Industrial Exposition 
designed largely from the standpoint of pupil informa- 
tion and understanding, and the filming of the activities 
of people in this community. In both cases, the same 
fine spirit of cooperation exists between schools and 
industry. 

It was felt that pupils needed to see drawn together 
in one place, a display of industrial processes and 
products together with information about the classes 
of employment and preparation required in each. 
Industry responded in a magnificent manner through 
the Industrial Exposition. Nearly fifty leading manu- 
facturers placed on exhibit some of their processes 
and products. They also showed how many employ- 
ees were used and the preparation needed in each 
type of employment. Here was an exhibit built 
around the theme, “Here is your opportunity.” This 
exposition was designed for the benefit of young 
people, yet it was popular with adults as well. High 
school pupils were given daytime preference in viewing 
the exhibit. Pupils were brought by buses from all 
over the area, 

At the present time, there is in process an eight- 
hundred-foot sound and color movie depicting the activi- 
ties of people in all parts of the community. Here 
again the Industrial Information Institute is bearing 
the cost of the project. The scenario was developed 
and written by the author of the books. All filming 
is being done by the audio-visual aids department of 
the Youngstown Public Schools. It is the intention 
of those doing the film, to produce a fleeting picture 
of this community as it would be seen if one were to 
visit all parts of it. The picture when completed, will 
be used at frequent intervals to review very quickly 
the materials studied in the supplementary books. 

Several encouraging facts emerge from this fine co- 
operative effort on the part of schools and industry 
in a metropolitan area. The pattern used here can 
be adapted in mest any community. Perhaps a small 
community could not undertake so extensive a program 
as this one, but a small program can be done. 

Pupils need information about the resources and 
opportunities in the local community. Ordinarily, there 
are no published materials of this nature. In any such 
effort the schools should be given a relatively free 
hand in developing materials for instructional pur- 
poses. Industry-developed materials carry the stigma 
of bias so that schools are handicapped in using them. 
Furthermore, school people are in a better position 
than any other group in society to develop interesting 
and usable information. 

Now, a final principle that must be observed in any 
consideration of materials to be used in connection 
with school work. All such materials must be honest, 
straight-forward, and without slant or bias. Every 
effort must be made to avoid producing propaganda 
materials. Pupils need a clear and unbiased story of 
their own community’s past, its resources, and the op- 
portunities to be found right around them. 

(Continued on Page 103) 
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Churehmen Famous in Medicine 


e By Walter K. Frankel, M. D. 


FORMER LECTURER ON THE HISTORY OF MEDICINE, COLLEGE OF MEDICINE, 


(NEW YORK, N. Y.) 
UNIVERSITY OF THE PHILIPPINES, MANILA, P. L. 
It is good to review occasionally the beginnings and thus brought about desecration of one of the more 
of medical science and to consider the early work- historic landmarks of Italy. 


ers who struggled against great odds to extend 
man’s knowledge of himself and of the ways in 
which he may keep well. 


Buried deep under the accumulated debris of the 
destroyed classic culture of West Rome, only medicine, 
to a minor degree, emerged to survive at the royal 


In one stage of its development Medicine and courts of the several kingdoms. This was especially 
the Church were closely related. This account is true at the court of Theodoric the Great (4542-526), 
largely concerned with that period. It is con- King of the Ostrogoths, at Ravenna, capital of the 
densed from an article that appeared in the Janu- Italian province of the same name on the Adriatic: the 
ary, 1949, issue of The Merck Report. It is pub- Roman Ravenna, famous for its churches, and for many 
lished with the permission of the Editor of the decennaries the seat of that culture, the remnants of 
Report. which were salvaged from the Roman civilization of a 

conquered empire. 
Monks and Greek was the 
Priests Take language of scien- 
Over tists throughout 


As order began 
to emerge from 
the chaos of bar- 
barism which suc- 
ceeded the fall of 
the once mighty 
Western Roman 
Empire, monks 
and priests be- 
came the princi- 
pal physicians, 
and a little medi- 
cine was taught 
in the monaster- 
ies; for a long 
time the Benedic- 
tine monks of 
Monte Cassino, a 
monastery ona 
hill near Cassino, 
Italy, north of 
Naples, enjoyed 
in this respect an 
extended reputa- 
tion. Monte Cas- 
sino was founded 
in 529 by the Ital- 
ian Saint Bene- 
dict (480-543), 
and was the cra- 
dle of the famous 
Benedictine 
Order. During 
World War II, it 
was shelled by 
the Allies, since 
the enemy used it 
as a stronghold 


the ancient world. 
All works of med- 
icine, from Hippo- 
crates to Galenus 
—covering a span 
of more than 600 
years—are_ writ- 
ten in Greek with 
but two excep- 
tions: the works 
of Aurelius Cor- 
nelius Celsus, Ro- 
man medical 
writer who flour- 
ished in the first 
century, a con- 
temporary of Ti- 
berius Claudius 
Nero Caesar 
(B.C, 42-A.D.-37), 
Roman emperor 
from 14 to 37 A.D., 
and while not a 
physician, was an 
erudite compiler; 
and the writings 
of Pliny the El- 
der (23-79), Ro- 
man naturalist, 
also not a physi- 
cian but who au- 
thored Historia 
Naturalis. Pliny 
concinnated his 
works to be read 
by the educated 
and not the pro- 
Von Kues fessional reader. 
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Christianity Enters Medical Arena 


At the time of the death of Galenus in 200 A.D., the 
Greek language already had lost its importance. In the 
following two centuries some progress was made, and by 
the fourth century Rome again had become completely 
Latinized. About 100 years later, the meandering spread 
of culture proved itself a valuable influence on the re- 
vival of the sciences in Italy and Western Europe. How- 
ever, with the decline of the Greek language, science 
and knowledge abated somewhat, except in those regions 
where the Greek tongue remained and flourished, as in 
Ireland, or far in the Northwest, as well as in the south- 
ernmost part of Italy, all of which as of old belonged 
to the cultural federation of Great Greece. Gradual 
restoration of culture was manifest, however (despite 
the elimination of the Greek language in the Occidental 
Christian Church, about 550 A.D., where it had been the 
basical language from around the close of the fourth 
century), about the time that Hieronymus, or St. 
Jerome (3407-420), Latin father of the Church, gave to 
the world the Vulgata, the Latin version of the Holy 
Scriptures which, at the time, was accepted as the 
authorized rendition of the Roman Catholic Church. 


With its Latin- 
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The Christian Church during the first few centuries 
of its existence anno Domini relied only on the indi- 
vidual healing power of its most eminent representa- 
tives. About the same time that Latin completely 
superseded the Greek language, the Apostolic Roman 
Church revived its recognition of scientific medicine as 
the basis of any medical therapy and the restoration of 
its fundamental prerequisites: the availability of the 
necessary research and teaching material in special 
schools and libraries. This was done, in a modest way, 
during the second half of the sixth century when 
Aurelius Cassiodorus (490-589), once chancellor at the 
royal court of Theodoric the Great, founded on his 
family estate, in southernmost Italy, a monastic insti- 
tution in the form of an academy for cultivating Chris- 
tian science. Here, Cassiodorus established a library 
to house the remnants of scientific literature from the 
lrish-Italian convent at Bobbio and the old official resi- 
dence of the East Gothic Kingdom at Verona. These 
included translations of Greek texts and manuscripts, 
together with works on Greek medicine, all of which 
were collected and translated in the Cassiodorus library. 

In his Institutions of Divine and Worldly Sciences, 


Cassiodorus de- 
voted an entire 


tianity to a cer- =o = i chapter to medi- 
= cine. By so doing 


tain degree re- 
mained the unit- 
ing factor of the 
West: the Graeco- 
Roman culture, 
and Rome as the 
patrimonium Pe- 
tri, the center of 
the spiritual life 
of the Occident. 
In this way, the 
church became 
the trustee and 
repository of 
those remnants of 
science, including 
medicine, even 
though ina 
heavily mutilated 
condition, and to 
which the world 
is indebted for 
their conserva- 
tion. Therefore, 
and in the face of 
these facts, it is 
indeed a _ faulty 
evaluation of his- 
torical truths to 
judge the Chris- 
tian Church as 
inimically op- 
posed to either 
medical science or 


= 
= 
= 
= 
= 
=a 


he imposed, so to 
say, upon the Oc- 
cidental monastic 
orders, the obli- 
gation of being 
occupied with the 
healing art 
through both 
study and active 
performance. 
Therein he recom- 
mended to the 
monks, as a pre- 
paratory neces- 
sity to treating 
diseases, to study 
diligently the con- 
ditions of the sick 
and to acquaint 
themselves with 
the nature of 
medicinal herbs 
and the effective 
mixture of the 
healing media. 
To the monastic 
students who 
were not familiar 
with the Greek 
language, he 
pointed out that 
the Latin trans- 
lation of the 
Herbal of Dio- 


medicine. FatHer KircHer scorides, a Greek 
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authority on materia medica and pharmacy who flour- 
ished during the first century, was available at the 
Cassiodorus library, where Greek usually was spoken. 
Also, it was made known that Latin translations of the 
works of Hippocrates and Galenus, together with medi- 
cal codices of other famous medical writers, would be 
found on the shelves of his library. 


Inaugurator of “Monk Medicine” 


Thus it will be seen that Cassiodorus must of neces- 
sity be characterized as the inaugurator of an epoch, 
designated in medical history as the era of “Monk 
Medicine,” because for almost 500 years (sixth to 
eleventh centuries) it was the monks who attended the 
sick, and it was mostly at the monasteries where the 
sick could find medical care and advice. In this con- 
nection, it can be said that what has survived from the 
knowledge and experience of classic medicine in Europe, 
the monks in the monasteries of France, Germany, 
Spain, and Italy became and were the guardians, col- 
lectors, and distributors of the medical wisdom of the 
great physicians of the Greek and Roman culture, and 
medicine today can be deeply thankful to those un- 
known and unhearalded monastic brethren of more than 
a millennium ago. 


From the rank 
and file of these 
medicine - practic- 
ing monks have 
emerged many 
names which to- 
day are outstand- 
ing in the annals 
of medical his- 
tory. This list be- 
gins with Isi- 
dorus Hispalen- 
sis, or Isidore of 
Seville (ec. 560- 
636), Spanish ec- 
clesiastic and mis- 
cellaneous writer, 
whose works were 
held in high es- 
teem during the 
middle ages. Of 
his Etymologiae 
et Origines, two 
volumes (IV and 
XI) are devoted 
solely to medicine. 


One hundred 
years later, the 
center of medical 
wisdom and 
learning shifted 
to the court of 
Charlemagne, or 
Charles the Great 
(742 or 747-814), 
the King of the 


Grecor Menpet 


Franks and Emperor of the Romans. Here, the medico- 
literary and the medico-practical endeavors of the Irish 
Anglo-Saxonian missionaries found material support by 
one of their greatest protagonists: Ealhwine Alcuin 
(735-804), abbot of Tours, and the first chancellor, 
teacher, and adviser of Charles the Great. 


Alcuin’s now famous pupil, Maurus Hrabanus, or 
Rabanus, or Rhabanus (776-856), was born at Mainz- 
on-the-Rhine, birthplace of Johannes Gutenberg (1397?- 
1468), the inventor of printing. Hrabanus was a Ger- 
man theologist, abbot of Fulda, and later (847) arch- 
bishop of Mainz. As the abbot of the first Benedictine 
convent at Fulda, Germany, he spread the knowledge of 
science-medicine to many other monasteries of North 
and South Germany. Ta his own writings, Hrabanus 
utilized the work of Isidorus and his teacher Alcuin, as 
is evidenced best in his Physica sive de Universo, 
wherein the different chapters deal with both anatomy 
and medicine. Also well known in the history of medi- 
cine is the Benedictine abbey of Saint Gallen, or Sankt 
Gallen, or St. Gall, where the noted pupil of Hrabanus, 
the abbot Walafried, nicknamed “Strabo,” the squint- 
eyed, founded the first garden of medicinal herbs which 
he so fittingly describes in his poem Hortulus. 


Monastic Medical 
Monopoly Ends 

The monastic 
monopoly of med- 
ical practice and 
medical science 
came to an end in 
the eleventh and 
twelfth centuries 
with the advent 
of the medical 
school at Salerno, 
Italy, the first lay 
institution for the 
study of medicine 
since the scientific 
activities in the 
schools at both 
Alexandria and 
Athens, which 
had ceased to 
function many 
hundreds of years 
before. The acad- 
emy at Salerno 
was founded some 
time prior to The 
Crusades and 
years later ex- 
erted great influ- 
ence on the de- 
velopment of 
medicine and 
pharmacy. For a 
time, it was er- 
roneously chroni- 
cled that the Sa- 
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lerno school had been the foundation of the now famous 
and ill-fated Benedictine abbey of Monte Cassino. How- 
ever, the relations of the school to the monastery were 
limited only to the many medical scriptures from the 
pen of Constantinus Africanus, ““Monachus Cassinensis”’ 
(monk of Monte Cassino), born at Carthage in North 
Africa about 1020 A.D., and considered one of the fore- 
most Latin translators of the eleventh century. 


By virtue of his linguistic abilities, Constantinus 
Africanus was the first Christian to bring the anti- 
quated Hippocratic and Galenic medical works of West 
Europe in harmony with the then more modern versions 
of the Arabic translations. While Africanus had had 
only a minor contact with Salerno early in his career, 
he nevertheless had a great influence upon Salernian 
literature. Banished from his native land, he went to 
Europe and joined the staff of Robert the Norman, 
ruler of the two Sicilies. Later, he retired to the 
cloisters of Monte Cassino, where he devoted the re- 
mainder of his life to the translation into Latin of the 
learnings of previous centuries. He titled his work 
Orientes et Occidentis Doctor. While his more outstand- 
ing writings were on medicine, he also authored the 
Glossary of Herbs and Drugs, in addition to his Anti- 


dotarium., 


From this time on, medicine again gradually became 
a lay profession, yet for many centuries to follow, men 
of the clergy held an eminent place in that profession. 
Especially was this true at the several universities, 
functioning mostly under papal jurisdiction and sanc- 
tion, as at Bologna and Paris, where the academic 
teachers had to be ordained priests. A late proponent 
of “Monk Medicine,” and a very interesting personality, 
was the founder of the Benedictine convent at Ruperts- 
berg, Saint Hildegard of Bingen (c. 1098-1179), a Ger- 
man abbess, noted for her miraculous visions. Her 
revelations were published in 1698. However, both her 
medical writings, Physica and Causae morbi et Curae, 
were accorded far-reaching attention because of the 
advice offered the sick and ailing. 


Of outstanding importance in the spread of medical 
knowledge and treatment in the fight against sickness 
and suffering was the Thesaurus Pauperum, poor man’s 
treasure, of Petrus Hispanus, or Peter of Spain (1207- 
1277), later better known as Pope John XXI, avowed 
student of alchemy who maintained an “elaborate” lab- 
oratory in his papal palace. His Thesaurus Pauperum, 
a pharmaceutical formulary, said to be “a curious mix- 
was intended for 


ture of empiricism and superstition,’ 
use by the poorer classes who had no means of paying 
the high fees charged by the learned doctors of that 
time. Petrus Hispanus, son of a renowned physician, 
studied philosophy and medicine at the universities of 
Montpellier and Paris, and later practiced medicine at 
Siena, Italy, where, in 1247, he wrote a short dietetic for 
the war-injured. For many hundreds of years after he 
had been accidentally killed (1277) in the collapse of a 
baleony at the papal palace, his Thesaurus Pauperum 
enjoyed innumerable editions, and was considered the 
layman’s medical handbook until the middle of the 
sixteenth century. 
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Suggested Study of Blood Circulation 


Another prince of the church, whose greatest influ- 
ence on the spiritual life of his century should be known 
in medicine in the same way in which he is famous in 
philosophy and geography, was Nikolas Chrypffs, or 
Krebs (1401-1464), of Cues, Germany, a noted ecclesi- 
astic and philosophical writer, who now is more fa- 
miliarly known in religious history as Cardinal Nicolaus 
Cusanus, and whose chief philosophical work is De docta 
ignorantia. He is said to have been one of the greatest 
thinkers of his time. During one of his extended trips 
through Germany and The Netherlands about 1454, he 
penned his well-known work De staticis, and in a brief 
chapter of that book he refers most emphatically to the 
more careful studies to be made of the blood and blood 
circulation, to the measuring of body temperature of 
the healthy and the sick, to research and observation 
of racial and biological difference, all of which sugges- 
tions materialized centuries later. After death, his 
body was interred in the Church of Pietro in Vinculis 
at Rome, while his heart was taken to the place of his 
birth at Cues and buried in the chapel of the hospital 
he founded there in 1450. The library at Cues is the 
repository of the greater part of the Cardinal’s Greek 
manuscripts, collected during his various visits to Con- 
stantinople between 1438 and 1450 A.p. 


It also is recorded that during the seventeenth cen- 
tury, two other men of the cloth were eminent in the 
field of medicine: the Jesuit Father Athanasius Kircher 
and Niels Stensen. The latter, after his conversion, 
became Apostolic Vicar to the Northern States. Kircher 
was born at Fulda, Germany, in 1602, and educated in 
the convent school of the famous abbey which for many 
years was the seat of Maurus Hrabanus. Later, he 
became a teacher of mathematics at the Collegium 
Romanum at Rome, where he also was recognized as 
one of the greatest polyhistors of his time. During his 
lifetime, he authored and published numerous scientific 
works concerning Egyptian hieroglyphics, archeology, 
philosophy, geography, music, and medicine. In his 
Serutinium pestis, he clearly realized the connection 
between germs and disease. Kircher’s important con- 
tribution to the development of medical thought is his 
idea of the Contagium animatum, the living contagion. 
He postulated this contagion as the causative factor 
of many widespread, disastrous epidemics and diseases 
—even though the minute “animals,” observed with 
the aid of his inadequate microscope, were not bacilli 
pestis. It is significant here to note that in the middle 
of the seventeenth century, Kircher stated that “flies 
feeding on juices of the diseased and dying, hurry 
off and deposit their excretions on food, and persons 
eating it are infected.” 


Important Anatomical Discoveries 


Next we come to Niels Stensen (1638-1686), of Co- 
penhagen, more familiarly identified by his Latinized 
name “Steno,” who before becoming an active church- 
man, was an enthusiastic anatomist, as well as a versa- 
tile scientist in many fields. At an early age, he be- 


(Continued on Page 105) 
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NEW 
BOOKS 


Animals Without Backbones 
@ By RALPH BUCHSBAUM. 2nd Edition. Chi- 
-ago, Ill.: The University of Chicago Press. 
1948. Pp. xxi + 405. $6.50. 


The second edition of Animals Without Backbones has 
the same basic features as the first edition. The main 
groups of the invertebrate animals are presented in 
simple, non-technical language. The drawings are dia- 
grammatic, conveying ideas rather than illustrating 
detail of structure. The photographs, of which there are 
many, illustrate the detail of structure with magnificent 
clarity. These photographs have been taken with suf- 
ficient care that they may substitute not only for mu- 
seum specimens of the animals which they represent, 
but also in some measure for field observation of the 
animals. The second edition contains 150 new photo- 
graphs, some of which are replacements for less desir- 
able ones in the first edition. 


Because of its plan the book can be used by variously 
trained students covering a wide range of ages. Ad- 
vanced students will refer only to the photographs, 
while younger, less-trained students will be interested 
in the text and drawings as well. 


This book should be in the library of every biologist. 


Helena A. Miller 
Department of Biological Sciences 
Duquesne University 


New Directions in Science Teaching 


© By ANITA D. LATON and S. RALPH POWERS. 
New York: McGraw-Hill Book Co. 1949. 
Pp. xi + 164. $2.50 


This stimulating book is a factual account of an 
important three-year study carried on by 17 widely 
scattered, representative private and public secondary 
schools in cooperation with the Bureau of Educational 
Research in Science, Teachers College, Columbia Uni- 
versity. It should be studied by superintendents, princi- 
pals, and science directors. It deserves a place on the 
desk of every teacher of science as a perpetual reminder 
that new things can be done under ordinary classroom 
conditions to improve education in the community by 
improving science teaching. Forward looking teachers 
will be encouraged to experiment with some of the 
methods of instruction that are described. They will 
be interested in the suggestions for new courses within 
science departments and for new interdepartmental 
courses, in the establishing of new emphases within ex- 
isting courses, particularly on human development and 
growth, man’s place in the universe, and on under- 
standing our natural resources. Here is an abundance 
of material for discussion in methods courses. This 
book tells what has been done, not what may or should 
be done. It deserves your careful study. 

H.C. M. 


How to Become a Doctor 


© By GEORGE R. Moon. Philadelphia: The 
Blakiston Company. 1949. Pp. ix + 131. 
$2.00 


Spending $2.00 for this book will be a wise invest- 
ment. You will do a service to yourself as well as to 
all your pupils who may be interested in medicine as a 
career, or in pharmacy, dentistry, veterinary medicine 
or one of the other allied health professions. Written by 
a registrar who has processed applications to medical, 
dental, and pharmacy schools for many years, the book 
is brief, entirely frank, and packed with pertinent helps 
and information. 


The prospective student is told what requirements 
must be met for entrance to the professional schools, 
how to select both the college for preliminary training 
and the medical school, how to apply for admission, 
how to act during a professional interview, and the 
manner in which admissions committees operate. One 
of the useful services of the book is to collect within 
its covers much hard to obtain up-to-date information 
about approved schools of medicine, and less complete 
data about schools in the related medical care fields. 
As the title indicates the emphasis is on medicine, 
but much information concerning the other professions 
is included. 

H.C. M. 


Abbe’ David's Diary 


® Translated and edited by HELEN M. Fox. 
Cambridge, Mass: Harvard University 
Press. 1949. Pp. xxxii + 302. $5.00 


This book contains an account of the explorations 
and observations of Jean Pierre Armand David, a 
pioneer in the natural history of China, from 1866 to 
1869. As the title indieates, it is written in the form 
of a diary. The style is simple and non-technical. 


Abbé Armand was a Roman Catholic priest and scien- 
tist. His writings clearly manifest the type of person 
he was—robust, observant, intelligent, deeply religious 
and possessed of a keen sense of humor and love of 
nature, 

In his diary Abbé David portrays so clearly and pic- 
turesquely the people, the scenes, the animals, the 
birds, and the plants upon which he chanced during 
his expeditions, that anyone reading the account can 
easily imagine himself as a companion to the author 
on these journeys. 


The book, although primarily intended for scientists, 
makes pleasant reading for anyone, whether teacher or 
student, interested in the biological sciences. 

Hilary J. Kline, C.S.Sp. 
Department of Biological Sciences 
Duquesne University 
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FIRSTURN ELEGTROSTATIG GENERATOR 
Delivers 200,000 Volt Discharge 


f 
| @ At the first turn of the crank, this new Electrostatic Generator delivers a crashing spark . . . whether the day is dry 
; or humid! On that basis alone, it will be welcomed by every physics lecturer who has ever apologized for the temperamental 
: performance of an old fashioned “static machine.” 
‘ @ Like its larger counterparts, to which Nuclear Physics owes so much, the Firsturn Generator consists, essentially, of 
) ' an endless, charge-conveving belt, which is here reduced to its simplest, most comprehensible terms. 
@ The belt travels from an adjustable roller of solid brass to a fixed roller, of high dielectric material, supported on 
oi massive pillars of lucite. Full visibility is afforded by the upper terminal—a large, closed cylinder of woven bronze wire from 
e* fans which the spark jumps to the separately mounted discharge ball of brass. 
Sd @ Under normal operating conditions, a spark is produced with each revolution of the drive shaft. 
@ The Firsturn Electrostatic Generator may be employed, not only for the classical experiments with static electricity, 
but also to demonstrate the modern method of building up very high voltages for radiation therapy and for nuclear research. 
en @ Its principal dimensions are as follows: Height, overall, 2134 in. Size of base, 8% x 16% in. Width of belt, 4% in. 
Jiameter of discharge ball, 3% in. 
| | Diameter of discharge ball, 3% in No. 61-305 
; 3739 ANTWERP STREET @ BRIGHTON STATION @ BOSTON, MASS. 
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Botanical Drugs 
(Continued from Page 79) 


With the passing of time new and more convenient 
dosage forms of old remedies and many entirely new 
materials became available. The glass percolators in 
which the pharmacist made his tinctures and fluid- 
extracts grew dusty on the top shelf, the big mortar 
got lost under the sink, and the pill roller wandered 
to the back of the drawer. Now the most common form 
in which crude plant drugs are found in a pharmacy 
is in small packages for over-the-counter sales. Today, 
the galenical preparations that the pharmacist once 
made personally are obtained from the large phar- 
maceutical manufacturer. The drug wholesaler handles 
an increasingly larger volume of alkaloids, glycosides, 
and other especially prepared plant principles. 


Many well known botanicals are now being restudied 
scientifically, and newly discovered plants are being 
carefully investigated. The preliminary work already 
done on podophyllum indicates that it may lead to the 
production of a valuable agent for the treatment of 
cancer. Numerous lichens and other low forms of plant 
life show possibilities as sources of antibiotics. The 
study of arrow poisons has resulted in a steady im- 
provement in the curare now commercially available. 
Mescal buttons, or peyote, a weird ritual medicine of 
the Indians of our South West is becoming important 
because the mescaline it contains has certain values 
in mental therapy. A Mexican root drug is now yield- 
ing steroids which can readily be converted into certain 
synthetic hormones. In fact, the percentage of steroid 
chemicals in some roots is so high that crystals some- 
times form a white “frost” on the surface of the roots. 


The crude drugs of today are of better quality than 
those available in the past because of the present nature 
of their commerce. Once, most of the pharmacist’s 
drugs came from the surrounding country side. Very 
few were obtained from afar. But advances in ocean 
and inland transporation have influenced this indus- 
try as well as many others. Early commerce in drugs 
was carried on in much the same manner as was the 
spice trade. A cargo, picked up in some oriental port 
by an adventurous sea captain, eventually found its 
way to the larger ports of Europe and Britain. It 
was sold at the dock by the captain or by the ship’s 
owners themselves, and later reached the merchants 
of the town. London, Liverpool, Hamburg, Bremen, 
Genoa, Singapore, and Shanghai grew to be the drug 
centers of the world. Merchants in New York, Boston, 
Philadelphia and San Francisco obtained their stocks 
through these markets. But two world wars brought 
changes. Now, practically all our imported drugs are 
purchased direct from the country of origin, frequently 
from the original producer. The result is an increase 
in quantity, a decided improvement in quality, and a 
reduction in price — relative if not actual. 


Commercial and scientific associations as well as 
individuals and government agencies are constantly 
striving to regulate and improve the quality of our 


imports. The Water Soluble Gum Association, for ex- 
ample, was instrumental in educating shippers abroad 
and in setting up adequate standards for karaya gum 
when it was being considered for admission to its 
present official status in The National Formulary. 
Only last year the Indian Government issued its first 
Indian Pharmacopoeial List. Previously it had always 
relied on the British Pharmacopoeia. Agricultural asso- 
ciations in Kenya Colony, Africa, assist materially in 
the furthering of their material interests. From this 
region we obtain considerable quantities of papain (a 
meat tenderizer), and pyrethrum flowers (an insecti- 
cide). Some of the technical advances being made abroad 
in countries we have always thought to be backward, 
are astounding. 


All these matters have a direct bearing on the wei- 
fare of our industries. Better karaya gum means 
better ice cream mixes and the improvement of other 
products that make use of this valuable gum. Better 
pyrethrum flowers means better insecticides. The vigil- 
ance of our own Food and Drug Administration and the 
cooperation of our domestic importers and manufact- 
urers result in new, improved, safer, and more efficient 
and more diversified medicinal materials. 


Much, very much, remains to be accomplished. The 
list of the principal causes of death in the United 
States —in the world —is more than a statistical list. 
It is a challenge. It points out that there are many 
victories yet to be gained. It reminds us that we have 
many enemies yet to be vanquished. Botanical drugs 
are valuable weapons in the good fight. @ 


Schools and Industry 
(Continued from Page 96) 


It is the long range purpose of the project to inform 
young people about the vocational opportunities right at 
home. Such information is provided in the hope that 
pupils will see opportunity beckoning here, that they 
will be encouraged to find their life work at home, and 
that they will come to have a deep appreciation and 
understanding of their own diverse community. ® 
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PHOTOELECTRIC 
DEMONSTRATOR 


a 
x 
$ 
For demon- 
strating photo- 
cell principles 
and photoelec- 


trie equipment 
used in practical 
applications as 
open or closed 
cireuit burglar 
alarms, fire 
alarms, illumi- 
nation control, liquid level control, turbidity control, smoke 
indication, ete. Through the use of additional equipment, 
such as magnetic counters, power relays, etc., many other 
demonstrations are possible. 


The set consists of an amplifier-relay control unit, a light 
source with invisible infra-red beam filter, and instructions 
for performing a number of demonstrations. An emmisive 
type photocell of 
high sensitivity 
and long life and 
amplifying tube 
. are provided. The 
control unit case 
is detachable to 
permit examina- 
7 tion of the trans- 
former, relay, 
condenser, resist- 
ors, photocell and 
amplifier and 
potentiometer. 


An adapter plug with lead wires is furnished for use in 
place of the photocell for demonstrations of other means of 
electrical control than that of the photocell. Two switches, 
’ a buzzer, and a 1', candlepower lamp are mounted on the 
demonstration panel. By proper manipulation of the switch- 
se es, either aud-ble or visible signals can be given in either 
eek open or closed circuit demonstrations. The light source will 
control the amplifier-relay control unit from a distance of 
approximately 20 feet. 


80936 CENCO PHOTOELECTRIC DEMONSTRATION SET, 
ae 115 volts, 60 cycles A.C.—each $31.50 


Write for Circular 1103B 


CENTRAL SCIENTIFIC 
Scientific 


PARK ROAD. CHICAGO 13 


NEW TORK BOSION SAN FRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 
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Geiger-Miller Counter 
(Continued from Page 89) 


6 C 6 is also small, and of short duration, a small high 
potential transformer will serve for this assembly. 
For this purpose one can use a photo-flash transformer 
giving about 1100 volts at the terminals of the secon- 
dary and having a current rating of 1.5 m a. Such a 
unit is available from Thordarson. The primary of this 
transformer can be operated from a 110-volt, 60 cycle 
supply, or from a 4-volt vibrator in the event that a 
portable outfit is desired. In order to control the oper- 
ating voltage delivered by such a rectifier, and this is 
desirable, some form of control is required on the input 
side of the power transformer. For laboratory assem- 
blies a small autotransformer will be found convenient: 
for portable outfits a suitable rheostat will answer. The 
filter inductances (L; and Le) should have a value of 
10 henrys, or more, each; and the condensers (C; and 
Cz) should be not less than 2 mf each, with a break- 
down rating of at least 2000 volts. 


Geiger-Miiller tubes are utilized in connection with 
a variety of research projects in the field of nuclear 
physics. Indeed this device has come to be a research 
and engineering tool of great value. Such tubes are 
now made having characteristics adapting them to par- 
ticular uses in connection with studies having to do with 
natural and artificial radioactivity, cosmic rays, and 
x-rays. G-M tubes range in price from $16.50 to some- 
thing like $75.00, depending upon the partictlar char- 
acteristics possessed by the tube. Certain types admit 
the ionizing emission axially through a _ thin-walled 
bubble in one end, such as the one shown in the illus- 
tration; while in other models the entering particles 
must pass through the glass envelope and also through 
the copper cylinder. 


G-M counter assemblies for classroom purposes are 
now available commercially for approximately $75.00, 
including the Geiger tube. A portable unit for use as 
an ore detector is to be had for $100.00. More elaborate 
outfits are of course also available. Many educational 
laboratories already have most of the necessary com- 
ponents, except for the G-M tube itself, and are there- 
fore in a position to assemble a demonstration outfit 
for a nominal outlay. The least expensive tube is quite 
satisfactory for such a purpose. G-M tubes can now 
be secured from several manufacturers. The author 
has found the tubes supplied by the Herbach & Rade- 
man Co., Philadelphia, to be satisfactory, both for 
demonstration and research purposes. @ 
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Churehmen in Medicine 
(Continued from Page 100) 


came the pupil of Thomas Bartholin, or Bartholinus 
(1616-1680), a Danish physician and scholar, who was 
professor of medicine at the University of Copenhagen 
from 1647 to 1661, and who, in 1641, revised his father’s 
now famous Institutione anatomicae. Some years later, 
Stensen studied under Blasius at Amsterdam, where 
he discovered the excretory duct of the parotid gland 
with which anatomy now identifies his name, the Ductus 
Stenonianus. At the age of twenty-four, in 1662, he 
published his Observationes anatomicae, wherein he 
fully describes the excretory duct. His scientific re- 
search, however, was not confined exclusively to anat- 
omy, where he also made a study of the secretory 
glands, of the brain and the heart—he was the first 
to prove that the heart is muscular. He also was 
famous for his writings on staticgraphic geology, a 
branch of the sciences of which he is the originator. 
When he abandoned his scientific studies he became a 
Catholic and, as the titular bishop of Titiopolis, in 
Greece, later was designated the Roman Apostolic 
Vicar for Northern Germany and the Scandinavian 
countries. 


More than a thousand years after the world had 
been enriched by the medical knowledge and therapy 
developed through the modest yet important labors of 
the Abbot Walafried Strabo in the first garden of 
medicinal herbs at the Benedictine abbey of Saint 
Gallen, work went forth at another cloister garden, 
where valued experiments basically advanced medical 
science and thus inaugurated a more modern approach 
to medicine—the biological epoch. This consisted of the 
hybridization of the common pea by the Augustinian 
monk Gregor Johann Mendel (1822-1884), Austrian 
botanist, at the garden of the Augustinian convent at 
Bruenn, Moravia, and which was destined to become 
the source and fruitful impetus for the development of 
the new and dominant trend in medicine: biology. Men- 
del, a member of the Natural Society of Bruenn, re- 
ported his findings at a session of the society (1864- 
1865) without causing so much as a ripple of excite- 
ment among the amateur-scientist membership. Men- 
del’s paper on the subject, Experiments on Plant Hy- 
brids, was published in the Proceedings of the society 
in 1865 and then was completely forgotten for thirty- 
five long years. At the time, it was possible that not 
even Mendel himself realized that his findings had 
brought about the dawn of a new era in biology—yes, 
and natural science in general. Indeed his discovery 
even disclosed the laws under which Nature works in 
bringing about her creative power. 


Scientists Praise Mendel’s Work 


It was not until 1900 that Mendel’s paper was un- 
covered and studied simultaneously by V. Correns 
(1864-1933), German botanist, and August Weismann 
(1834-1914), German biologist and zoologist, both fa- 
mous researchers in genetics, together with Hugo de 
Vries (b. 1848), Dutch botanist, well known for his mu- 


tation theory, and E. Tschermak. These men of science 
were deeply impressed by the observations and dis- 
coveries of the Augustinian monk Mendel who had 
brought about a solution for all the puzzling questions 
they had envisaged during their many years of scien- 
tific research and study without any satisfactory re- 
sults. They realized immediately that the Mendel 
paper was the work of a genius, and by their subse- 
quent publications the name of Mendel was spread to 
the far corners of the earth. His observations, ex- 
periments, and findings in a short time superseded 
the work of Charles Darwin (1809-1882), famous Eng- 
lish naturalist and founder of the “Darwinian theory of 
evolution.” 


The only work ever published from the pen of this 
Augustinian monk is his Experiments on Plant Hybrids, 
on which are founded the Mendelian laws, the corner- 
stone of modern genetics—making immortal the man 
and the name: Gregor Johann Mendel. 


CAROLINA CULTURES 
A Dependable Culture Service 


Protozoa, ALGAE AND INVERTEBRATES, Amoeba, Volvox, Green 
Hvdra, Brown Planaria, etc. 


Class of 25_ $2.00; 50__$3.50; 75__$4.75; 100__ $6.00 
Paramecium, Euglena, Spirogyra, Anguillula, etc. 
Class of 25__$1.50; 50__$2.50; 75__$3.25; 100__ $4.00 


CAROLINA SPRING Water Cuttrure Mareriats for cultivation 
of protozoa, algae, and invertebrates. 

CONJUGATING Paramecia. Two separate cultures of opposite 
mating types of Paramecium bursaria furnished per unit 


For demonstration $3.50 
For class of 25 students_- ‘ 5.00 
BacTERIA AND Funct. We carry cultures of more than a hundred 
species including strains of Sarcina subflava and Bacillus subtilis 
to demonstrate antibiosis, and plus and minus strains of 
Rhizopus or Mucor for zygospore production 

Per culture 
Five or more cultures, each- E aie 1.50 
DrosopHita Curreures. Any of the commonly used strains can 
be supplied 

Per culture ...$2.50 
Five or more cultures, each 2.00 


Meatworms, Termites, Frocs, Hamsters, 
Mice ano Rats 

Living Fern ProtuHartia. Unit quantity for class of 25 students 
Five separate stages offered, per stage__(price range) $1.50-$2.50 


Special ProrTHattium Set. Any three of five stages, each in 
separate containers. Per set (class of 25) $4.00 
Moss ProronemMata. Class of 25_ $2.50 
Livinc Water PLANts, Liverworts, LicHeNs, Mosses FERNS 
AQUARIUM AND TeRRARIUM Sets. Medium size _..$3.50 
Large size ~ 5.00 


Write for your free copy of our completely revised new cata- 

logue, No. 20, ready for distribution on September |. It con- 

tains many new items and price reductions. 

CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 
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Paper Chemistry 
(Continued from Page 86) 


very important in the near future, since good veneer 
logs are becoming scarce. Because it can be manu- 
factured in large rolls, paper lends itself to the newer 
continuous laminating process with resultant lower 
fabricating costs. For this purpose it is impregnated 
with one of the polyester resins or diallyl phthalate, 
which require only heat for curing of the plastic ma- 
terial. 

Paper impregnated with latex is used as a leather 
substitute for the inner liner in shoes, and another such 
product is being widely marketed as a household paper 
for shelf paper, table covers, etc. 

Paper may even form the walls of houses in the 
future if a development of the Forest Products Labo- 
ratory in Madison, Wisc., becomes commercially feasible. 
They have produced very light, rigid panels in which 
the outer surfaces are either metal or wood veneer, and 
the core is composed of a paper honeycomb placed 
edgewise to the panel surfaces. 

The equipment for making pulp and paper has under- 
gone a gradual development, accelerated in recent years, 
which has culminated in the tremendous mass-produc- 
tion machines of today. Wood, sometimes in the form 
of enormous logs, is cleaned automatically by hydraulic 
means. It is digested in vessels five stories high, which 
produce as much as twenty-five tons of pulp in one 
batch. Bleaching systems have become more complex, 
but are often operated by only one or two men. 


The most spectacular piece of equipment, though, is 
the modern paper machine. On these machines, often 
three hundred feet long, a thin slurry of beaten pulp 
flows onto one end, and a dry web of finished paper is 
rolled up at the other. Paper machines making a web 
of paper twenty feet and more in width at a speed of 
over fifteen hundred feet per minute are not uncommon. 
Such machines, coupled with the other advances in 
papermaking, have made possible the staggering quan- 
tities of paper used in the United States and other 
countries, and have made a major contribution to our 
civilization. @ 


Conservation 
(Continued from Page 91) 


The major operations of the National Audubon So- 
ciety are bound up with the task of natural resource 
conservation. The challenge we Americans face is 
not merely a matter of perpetuating or expanding the 
recreational pleasures which these resources assure, 
but to forestall the human impoverishment which their 
impairment would cause. 


In our own development of the Society, what we 
seek is not sheer magnitude of membership, but an in- 
terested, stable, steadily growing membership—and the 
support—of men and women who enjoy nature, who 
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recognize the conservation problems of the continent, 
and who will help the Society in its efforts to make 
the proper use of our natural resources a basic prin- 
ciple of American life, and American government. 


Any reader of The Science Counselor who may be 
interested in attending one of the Audubon Nature 
Camps, or who may wish to enjoy the privileges of 
membership in the Society, including an automatic sub- 
scription to Audubon Magazine, should simply write 
to our headquarters offices, at 1000 Fifth Avenue, 
New York 28. With or without membership, the science 
teachers of America are welcome, any time they may 
be in New York, to visit our library, one of the most 
comprehensive in the country in the specialized fields 
of natural history, conservation and ornithology. @ 


New 1949-50 


Turtox Biology Catalog 


This 600-page handbook of bio- 
logical teaching aids has been com- 
pletely revised. It includes many new 
listings, as well as the standard 
cultures, living specimens, dissection 
materials, charts, models, skeletons, 
slides, apparatus and reagents—thou- 
sands of items used in teaching the 
biological science. 

Published September 1, 1949. 
When writing for your copy, please 


mention your school address. 


GENERAL BIOLOGICAL SUPPLY HOUSE 


(Incorporated) 


761-763 East 69th Place Chicago 37, Illinois 
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Sargent Constant Tem 


The 0.01° C. Sargent Constant Temperature Water 
Bath, which is employed in many laboratories 
throughout the world where a precise, reliable 
thermostat is required, is now being supplied with 
an improved relay unit and heating system. The 
central heating and circulating unit of the bath is 
now equipped with three cylindrical heating ele- 
ments rated at 200, 300 and 400 watts respectively. 
The 200 watt heater is controlled by the No. 81835 
mercurial thermoregulator through a thyratron 
tube and saturable core reactor in the relay unit. 
(The use of a saturable core reactor obviates the 
difficulties commonly encountered with mechan- 
ical relaying systems such as pitted contacts, 
broken moving parts and freezing.) By means of a 
control mounted on the panel of the relay the out- 
put of this heater can be varied from the full 200 
watts to approximately 60 watts, thus permitting 
such adjustment of the heater output that positive 
overshooting of the regulatory temperature is min- 
imized. With the improved relay system this bath 
can be adjusted to a precision of +.005° C. when 
operating in the vicinity of 25° C. 

An autotransformer, adjusted by means of a 


SARGENT 


Improved Design 
New Relay 

New Heating System 
0.01° 


knob on the relay unit panel, permits the setting of 
the 300 watt heater so that heat loss from the bath 
is almost compensated and negative overshoot is 
reduced to a negligible quantity. 

The 400 watt heater may be used to quickly raise 
the bath temperature to the desired operating level 
or, in the case where sacrifice of some precision of 
regulation is of no consequence, to permit opera- 
tion of the bath at temperatures above 60° C. 

In addition, the relay unit is equipped with a 
master switch, a switch for each heater and a pilot 
light to indicate that the circuit to the 200 watt 
heater is closed. Maximum power consumption 
1100 watts. 


§-84805 WATER BATH—Constant Temperature, 


0.01° C., Sargent. Complete with Pyrex jar, 16 
inches in diameter and 10 inches in height; central 
heating and circulating unit; constant level device; 
cooling coil; No. 81835 thermoregulator and relay 
unit with cord and plug for connection to standard 
outlets. For operation from 115 volt 50/60 cycle 


$-81991 TUBE—Thyratron, Type 2050. 


$-81992 LAMP—Neon Pilot Light. Each..$ 0.75 
$-84845 VESSEL—Water Bath Jar, 
PYREX Brand Glass. $22.00 


erature Bath 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 


E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION 5915 PEELER ST. DALLAS 9, TEXAS 
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The Habits of 
Web -Weaving Spiders 


By Winifred Duncan 


IHE STORY of a two-year voyage of discovery into the 
little known world of the web-weaving spiders. It deftly 
sweeps away the all-too-common misconception that spiders 
should properly be viewed with disgust, for no reader, 
whether scientist, student, or layman, can read the book and 
feel quite the same about these little creatures. Abundantly 
illustrated with the author's drawings, it is more than a sig 
nificant scientific field report. It shows the web-weavers as 
superb architects and engineers, as tireless and beneficent trap- 


pers . . . permits the reader to eavesdrop on their seasonal 
activities, including the seldom-observed mating dances. 
S88 pages. $4.50 


Skyshooting 


Hunting the Stars with Your Camera 


By R. Newton Mayall, Consulting Engineer, and 
Margaret L. Mayall, Harvard College Observatory 


THERE IS a world of pleasure, information, and inspira- 
tion in this exciting new book, both for amateur astronomers 
and for camera enthusiasts seeking new worlds to conquer. 
Based on the authors’ own experience as skyshooters, it tells 
explicitly and understandably what there is in the heavens to 
photograph and how to shoot it—the mysterious and beautiful 
aurorae, the flashing meteors, the uncountable stars, the ma- 
jestic clusters and nebulae, our sister planets, the sun and moon. 


There is also ample background material on astronomy, 
telescopes, telescope mountings, and other necessary or desir- 
able equipment—everything in short, that anyone needs to 
know to get properly started as a skyshooter with reasonable 
certainty of success. That camera skyshooters can produce 
astronomical pictures of great beauty is abundantly proved by 
the book’s 59 illustrations, all but four of which were made 
by nonprofessionals. 17 tables. $3.75 


THE RONALD PRESS COMPANY 
1S East 26th Street, New York 10 


ORDER FORM 
Send me the books checked. Within 5 days I will either 
remit full price plus mailing charge, or return the books. 
(WE PAY DELIVERY IF YOU REMIT WITH ORDER.) 


0 Webs in the Wind, DUNCAN - - - - $4.50 
[] Skyshooting, MAYALL-MAYALL - - $3.75 
0 Send me free folder describing full science list 


Address_____._. 


ONE HUNDRED AND EIGHT 


THE SCIENCE COUNSELOR 


Research Projects 
(Continued from Page 92) 


comprehend and make his own and solve in his own 
way is more likely to attack a problem of the same 
kind later on. 


The research problem may be classed under any one 
of four headings, a) library research, b) experimenta- 
tion, c) individual work, d) group work. Choosing the 
topic sometimes presents difficulties. It is well to keep 
in mind the following points when drawing up a list 
of possible topics from which the students may choose: 


1. The topic should be one for which the student 
is qualified. 

2. A problem combining library and laboratory 
work is ideal. (The library is a research tool 
as valuable as any instrument, and library 
work represents training in making a critical 
examination of facts. and principles, and in 
organizing and evaluating.) 

3. The problem should be neither too difficult nor 
too simple or trivial. 


4. A problem which may be too long or involved 
and which cannot be completed in the normal 
amount of time should be avoided. 


From the student’s point of view, the important thing 
is to develop the research spirit, and to gain experience 
and confidence in his own ability. 


Experience has shown the advisability of placing a 
student on a definite schedule until his projegt is com- 
pleted. If the research is offered for credit, this prob- 
lem will automatically be taken care of; if not, the 
instructor will have to observe the student rather 
closely. It is probably wise to let the student choose 
his own time, but he should be trained to follow this 
time assiduously. It is well to suggest that he systema- 
tize his work; that he be working on his problem at a 
time when the advisor is free to come in and observe 
him; and that he follow a schedule. 


The following is a suggested procedure. It has been 
followed with satisfaction at Mundelein College. Its 
metamorphosis has been gradual but none the less evi- 
dent. What changes may have taken place in it a year 
from now one would hesitate to predict. At present it 
is this: 


1. In May of her junior year the student is 
given a list of suggested topics and offered 
the opportunity to add to it if she should so 
choose. 

2. She is asked to indicate in writing her choice 
of topic. This should be done within two 
weeks after she receives the list. 


3. After she has chosen her topic, she is called 
for a conference with her advisor, during 
which the schedule for her senior year is dis- 
cussed and her particular research problem 
is outlined. 


4. She is then sent to the chemical literature 
to track down any and all information on the 
subject. 


5. At the beginning of the fall term she is re- 
quired to hand in a typed list of her refer- 
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ences and an outline of the procedure which 
she thinks it advisable to follow. 

6. She is called again for a conference with her 
advisor at which time her references and pro- 
cedure are discussed. 

Since Mundelein College has a comprehensive ex- 
amination requirement for its seniors, work on the 
project may remain at a standstill from fall until 
after the examinations which are held the first week of 
February. The students seem to prefer to concentrate 
on review for examinations the first semester and on 
the senior research the second semester. Consequently 
the next steps usually are: 

7. She must give weekly oral progress reports 
before a meeting of the chemistry staff 
throughout the early part of the second se- 
mester. The reports serve to clarify the stu- 
dent’s thinking on the problem and enable the 
staff to make valuable suggestions. 

8. She must hand in a typed copy of the com- 
pleted project not later than May 1. Regard- 
less of the type of research problem, the 
senior is required to write it up with great 
care, as if for publication. The writing of a 
report is in itself well worth while from the 
standpoint of the student. 

At Mundelein the senior project, satisfactorily com- 
pleted, is a requirement for honors in chemistry. 


It seems obvious that the advantages in requiring a 
research project of those students capable of carrying 
one through to satisfaction are all in favor of the stu- 
dent and are at the same time advantageous to the 
department staff. Senior and staff research in an arts 
college does more to bolster the morale, achievements, 
interests, standards, and reputation of the department 
than any other single thing to which one can point. @ 


REFERENCES 
1. Yoe, John H. Senior Research, J. Chem. Fd., 18, 410-413 (1941) 


2. Hurd, Charles S. Some Observations on Undergraduate Research in 


Chemistry, J. Chem. Ed. 21, 81-84 (1944) 


Sky and Telescope 
The Nature of Cosmic Rays 


Mappa Coelestis Nova 


SKY AND TELESCOPE, an illustrated monthly magazine for 
the layman, amateur astronomer, and teacher, contains full- 
length articles on astronomy and allied subjects; departments 
such as News Notes, Terminology Talks, Books and the Sky, 
Observers Page; a monthly star chart and a planet map; a 
full-size back-cover illustration. The September issue features 
an article by Dr. Robert S. Richardson of Mount Wilson and 
Palomar Observatories, on the newly found asteroid that goes 
inside Mercury's orbit, and two stories about the new program 
of telescope making for juniors developed in Cleveland and 
available to schools everywhere 
A vear’s subscription to Sky and Telescope is $3.00 in the 
United States, $3.50 in Canada and the Pan-American coun- 
tries, and $4.00 abroad 


MAKING YOUR OWN TELESCOPE, by Allyn J. Thompson, 
tells the complete story of how to make and mount a 6-inch 
reflecting telescope, at very low total cost. Excellent for use 
by telescope making groups. 211 pages, 104 illustrations 
$3.50; foreign postage 40 cents 


IHE NATURE OF COSMIC RAYS, bv W. F. G. Swann, gives 
a review of the fundamental physical and atomic principles 
involved in the study of this most powerful of all cosmic 
energies. 32 pages. 50 cents. 


Sky Publications 


Relativity and Its Astronomical Implications 


All prices are postpaid except as otherwise noted. Payment should accompany all mail orders. 


SKY PUBLISHING CORPORATION, DEPT. SC 


HARVARD COLLEGE OBSERVATORY, CAMBRIDGE 38, MASS. 


Making Your Own Telescope 


Atlas of the Heavens 


Splendors of the Sky 
Moon Sets 


ATLAS OF THE HEAVENS, by Antonin Becvar and associates 
at the Skainate Pleso Observatory. Sixteen charts cover the 
entire sky to magnitude 7.75, including doubles, multiples, 
variables, novae; galactic star clusters, globulars, and plane- 
taries; 1950 co-ordinates. Lach chart area is 15% by 23% 
inches. $5.00. 


MAPPA COELESTIS NOVA, by Josef Klepesta, is a large wall 
. chart, co'orful as well as informative The northern sky to 
15° is shown on a polar projection, and each star is colored 
according to its spectral class. Tne chart makes a fine trans- 
parency, 28 inches square. $3.50, 


SPLENDORS OF THE SKY is a bargain in astronomical photo. 
graphs, with explanatory captions, now in its third printing 
for a total of 36,000 copies in eight years. 36 pages, each 
84, x 11% inches. 35 cents, plus 5 cents postage 


RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, 
by Philipp Frank, is an outstanding explanation of the general 
theory of relativity, in language suitable for the layman. 24 
pages. 50 cents 


MOON SETS are 18 full-sized plates, nine for the first-quarter 
moon and nine for the last quarter, from Lick Observatory 
negatives. Each plate is on a sheet of heavy stock 12 by 18 
inches, and there are kev charts for named lunar features. $2.00 
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Mathematics Laboratory 


(Continued from Page 83) 


rolling upon the outside rim of another disk of 
the same size, or as the path of a point of a cer- 
tain linkage. This project leads naturally to a 
study of hypo- and epi-cycloids, curves fundamental 
to the construction of gear teeth. 


Equipment: Drawing tools, thin wood, and 
coping saw. 


%. Trisection: This problem is of such perennial 
interest that serious attention should be paid to it. 
Models that will attract the student are the car- 
penter’s square, the tomahawk, the two-footed com- 
passes of Hermes, the pantograph trisector, and 
linkages built upon the Hart crossed parallelogram. 
Drawings of straight edge and compasses ap- 
proximations might supplement the display of 
models. 


Equipment: Colored cardboard, razor blade, eye- 
let punch, and eyelets. 


10. Geometry by the compasses alone: This geometry 
of Mascheroni is fascinating to many students and 
would serve to stimulate the above-average in the 
class. Drawings made in several colors present an 
attractive exhibit. 


Equipment: Drawing materials. 


11. Movie: A valuable class project is the cooperative 
effort of planning and producing a mathematical 
movie. Ideas must first be assembled to be edited 
and correlated into a synchronous whole. The 
script must be written, timing must be considered, 
and the story to be told must be dramatic, pointed, 
and stimulating. The instructor should act only 
to appoint class committees and only whenever his 
advice is solicited. 

Equipment: Camera, film, and models or work- 
ing parts of machinery, natural phenomena, etc. 


Caution: Try to avoid unanimated objects. 


The foregoing items form only a nucleus of sugges- 
tions. Once a start is made in some direction, ideas will 
undoubtedly originate faster than they can be handled. 
Students should be encouraged to suggest projects and 
to direct themselves in the creation of displays. Small 
groups will work efficiently and establish a spirit of 
contest that will be a source of profit for the entire 
class. Displays should be exhibited as units. Exhibits 
should be lively, containing as often as possible the 
element of surprise, and must not be allowed to remain 
on display for too long a period 


The instructor may find it necessary to develop the 
idea of mathematical instruments tactfully and care- 
fully, but once the spirit catches fire, student and 
teacher alike will be surprised and delighted with 
results. @ 
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Silicon Carbide 
(Continued from Page 8&1) 


charge of molten metal, the silicon carbide decomposes 
in contact with molten iron, and the liberated silicon 
and carbon are in a state of high chemical activity. 


SiC Si+ C 

The deoxidation may be considered as going on approxi- 
mately as indicated in the following equations: 

SiC + 3 FeO > 3 Fe + SiO. + CO 

SiC + 3 MnO > 3 Mn + SiO. + CO 

SiC + 2 Cr + SiO. + CO 
The reduced metals then go in with the steel, the silica 
product remains in the slag and the CO comes off as a 
gas. Gray cast iron, which has been treated with silicon 
carbide briquettes in the cupola, is found to have im- 
proved fluidity, yield sounder castings, show less “chill,” 
and to have a more uniform microstructure. 


One type of catalyst carrier for use in the petroleum 
and other industries is made from silicon carbide grains 
bonded together with a clay type binder into rough, 
porous nuggets or pellets of various sizes. The catalyst 
is introduced onto the surface and into the pores of 
these pellets. The larger sizes are used in tower pack- 
ings and the smaller may be introduced as a suspension 
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CHEMISTRY FOR THE NEW AGE 


by CARLETON AND CARPENTER 


A new high school chemistry text written especial- 
ly for high school students of today to meet the 
demands of the new age in education and the new 
age in science. 


PHYSICS FOR THE NEW AGE 


by CARLETON AND WILLIAMS 


A basal high school physics course offering com- 
plete coverage of the fundamentals of physics with 
emphasis on the present-day applications and latest 
developments in the field. 


SCIENCE FOR EVERYDAY USE 


by SMITH AND VANCE 
A one-year general science text for use in either 
eighth or ninth grade, Science For Everypay Use 
includes experiments, demonstrations, activities, and 
self-tests. 


Examination Copies Furnished Upon Request 


4. Lippincott Co. 
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into the fluids where the reaction is to take place. 
Whether the silicon carbide has any catalytic effect of 
itself has not been proved, but the catalyst thus sup- 
ported does have an increased activity which may be 
due only to the tremendous total reaction surface pro- 
vided by the very porous nuggets. The silicon carbide 
is sufficiently inert chemically so that it does not enter 
into any side reactions and impurities from this source 
are not introduced into the product. 


Silicon carbide crystals can be bonded into the form 
of electric heating elements. The electrical resistivity 
of these elements follows a curve moderately high at 
room temperature, decreasing until a minimum is 
reached at above 400°C. and then increasing. Thus, 
when such a heating element is used in a furnace the 
increasing resistance prevents the furnace from “run- 
ning away” in the higher temperature range after get- 
ting up to temperature with not too great a power 
input. Such furnaces operate successfully to 1500°C. 
Other electrical uses which depend on the “semi-con- 
ductor” properties of silicon carbide are in lightning 
arresters and in low watt capacity resistors for elec- 
tronic applications such as for stabilizing circuits. 


Summary 

The physical properties of silicon carbide account 
for most of its uses. Its hardness makes it a desirable 
abrasive. Its stability to heat and its thermal con- 
ductivity make it available as a special refractory, 
where its chemical inertness is advantageous. Its 
electrical characteristics make it available for special 
applications in the field of electronics. 

The chemical reactions in which silicon carbide ap- 
pears are in the main, high temperature reactions. 
Those of which use is made are its reactions with oxy- 
gen, alkalies, halogens and with metal oxides which are 
applied to its analysis, in metallurgy and in the pro- 
duction of silicon compounds. It is used as a support 
for catalysts in the chemical process industries, but 
does not enter into chemical combination with the ma- 
terials being reacted. @ 


Wild Black Cherry 
(Continued from Page 82) 


Walnut, as the finest cabinet wood of temperate North 
America. 

Cherry wood, fresh cut, is not at all cherry-colored. 
While its pinkish tone will darken somewhat with age, 
stains and varnishes are commonly used to give it a 
“Mahogany red,” which is itself, of course, not the 
natural hue of fresh Mahogany wood. Indeed, Ma- 
hogany and Cherry in their natural state are much 
alike in tone, and when both are finished off with a 
deep stain they are difficult to tell apart. The readiest 
distinguishing mark is that a smoothly cut end surface 
of Mahogany shows pores visible without a magnify- 
ing glass; in Cherry the pores are not visible without 
a magnifying glass. However, where only a veneer 
of these woods is used on a core of a less noble cabinet 
wood, these points of difference are not available. 


Hence, in the days when Cherry was cheaper, it used 
to be possible to substitute Cherry for Mahogany in 
a way to baffle experts. But Cherry has been so se- 
verely overcut that it is sometimes almost as expensive 
as Mahogany, and in its turn Cherry is imitated by 
skillful staining of Black Birch! 

As it would no longer pay anyone to imitate Ma- 
hogany with Cherry, it will not lead us into tempta- 
tion to describe the method by which it was done: “A 
well-known and perfect method of making cherry look 
like mahogany is to have the wood rubbed with diluted 
nitric acid, which prepares it for the materials sub- 
sequently to be applied; afterwards, to a filtered mixt- 
ure of an ounce and a half of dragon’s-blood dis- 
solved in a pint of spirit of wine, is added one-third 
that quantity of carbonate of soda, the whole con- 
stituting a very thin liquid which is applied to the 
wood with a soft brush. This process is repeated at 
short intervals until the wood assumes the external 
appearance of mahogany.” = 


The greatest use of Cherry at the present time is 
for showcases, counters, and bars, closely followed by 
weighing apparatus, on account of its ability to “stay 
put” under all conditions, never throwing the metal 
fittings out of alignment; for the same reason it is 
almost always the wood used for spirit levels, and 
is exclusively sought for the backs of electrotypes in 
the printing arts. Fourth most important use of Cherry 
is planing mill work such as flooring, sashes, and doors. 
After that there is a sharp drop to much lower figures, 
in board feet, to furniture which comes in fifth place; 
next, scientific and other precision instruments; then 
handles; then backs of hairbrushes; then musical in- 
struments (actions for organs) and the list virtually 
ends with caskets. If many woods outrank Cherry 
for this last purpose, in number of board feet cut, this 
does not mean that most of them are better but rather 
that the cost of Cherry is now so high. The perfect 
joinery possible with such a stable wood, and the 
satiny smoothness with which the lid of a Cherry casket 
can be made to glide in the groove of the box, all recom- 
mend it highly. It is related that the immortal Daniel 
Boone made himself several Cherry caskets, and used 
occasionally to sleep in them, in his old age, but gave 
up each one in turn to a needy corpse. @ 


> American Forest Trees, by Gibson and Maxwell 


“Make moral philosophy once more the central con- 
sideration in education. Of all the steps suggested or 
implied for the salvation of teaching and learning, in 
this book or in any other book on the subject that I have 
read, this is both the most immediately required and 
the most difficult.” 


—Bernard Iddings Bell 
Crisis in Education 
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Dextrose 


(Continued from Page 94) 


tion through hydrogenation, a whole series of polyva- 
lent alcohols can be produced. Using many million 
pounds of dextrose as a raw material, the Atlas Pow- 
der Company is now manufacturing sorbitol and man- 
nitol. Large quantities of sorbitol, in turn, are used 
in the manufacture of vitamin C, now extensively 
used not only for its vitamin value but in the preser- 
vation of color in canned and frozen fruits. Sorbitol 
and mannitol have also found extensive uses in bread 
and other softeners and many other chemical uses. 
In addition, these longer-chained alcohols are being 
extensively employed as starting points for a new 
series of industrially valuable esters and acids of dif- 
ferent configurations. Dextrose and its derivatives are 
used in the preparation of several new medicinals such 
as streptomycin and the sulfa compounds. From it can 
be produced many physiologically active substances. 
In fact, most of the active principles of materia medica 
are natural dextrose derivatives. 


Similarly, through oxidation methods, dextrose can 
be converted into a whole series of carboxylic acids 
such as glutaric, saccharic, propionic, etc., which are 
finding considerable chemical use. Arsenates, mercu- 
rials, and phenols can be combined with dextrose to 
form many toxic compounds which possess germicidal 
and insecticidal properties, such as aminobenzoic acid 
glucose esters. 


FIGURE Il 
GLUCOSE DERIVATIVES 
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Alecoholates - — Metallic Derivatives 
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In a similar manner the amino compounds can be 
added to dextrose to form a series of wetting and 
dispersing agents for textiles and rubber, such as 
glucose naphthylamine and glucose alkylamine, and a 
great variety of compounds derived from the glucosides 
offer fascinating possibilities for future industrial 
development. In general, dextrose can be introduced 
into and be made a part of practically every type of 
organic compound and can be handled through a great 
number of organic reactions. The accompanying chart 
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furnishes a further idea of the many derivatives of 
dextrose. 


In conclusion, it can be said without exaggeration 
that dextrose from corn has only reached a fraction 
of its potential human usefulness. Although wide dis- 
tribution in the food processing field has already been 
accomplished, technical improvements are taking place 
which should further expand this use. In the chemical 
field, however, the horizons seem almost unlimited 
because of the great chemical reactivity of this basic 
substance of nature. @ 


Parochial School Pupils 
(Continued from Page 84) 


his desire for scientific information. The pupils, in other 
words, are not exposed to the same body of information 
nor is any attempt made to maintain standards of ac- 
complishment that would tend to make the group more 
homogenous with respect to science achievement. It is, 
however, true, that variability of about the same mag- 
nitude is the rule even in those subjects in which more 
or less common, uniform instruction is provided for all 
pupils. 


Apparently, it is still true that most diocesan sys- 
tems do not offer a formal program of instruction 
in science, although there seems to be a growing trend 
in favor of such offerings.- There is, to be sure, the 
problem of adding science instruction to an already 
crowded program of studies, and some systems have 
resorted to the practice of using science readers, or 
equivalent devices, rather than devoting specified 
amounts of time to formal instruction in science. The 
data do show that the pupils in some diocesan sys- 
tems, by whatever method, are learning elementary 
science as well as the average public school pupil— 
not that this level of accomplishment is necessarily to 
be regarded as representing a desirable goal or stand- 
ard. @ 
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The Approved Laboratory Heating Appliances 


Fisher AUTEMP HEATER 


This is a sturdy thermostatically controlled heat- 
ing device with 6-inch cast aluminum heating 
surface, one-piece body, heavy heating element, 
efficient thermostat and integral clamping arm. 
The Fisher Autemp Heater (Reg. U.S. Pat. Off.) 
uses current (450 watts) only when the thermo- 
stat turns it on, 


For 110 volts $13.00 


Fisher Burner 


The Fisher Burner produces 
an intensely hot flame for 
laboratory heating operations 
including many ignitions and 
incinerations which other- 
wise would require com- 
pressed air. The flame is 
short and wide and is uni- 
formly hot throughout— 
2,300°F. hotter than the in- 
ner cone of the Bunsen flame. 
The Fisher Burner saves 
25°, in time and 37° in gas. 
No. 3-902 Fisher Burner, 
with 42 mm. grid, for either 
natural gas or artificial gas 


$2.75 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC CO. 


717 Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Louis (3), Mo. 


EIMER ann AMEND 


Greenwich and Morton Streets 


New York (14), New York 


In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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THE GRADUATE SCHOOL @ THE SCHOOL 
OF LAW @ THE COLLEGE OF LIBERAL 
ARTS AND SCIENCES @ THE SCHOOL OF 
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